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SAVE THE DATE
Celebration of Research, Scholarship
& Creative Activities
April 15, 2016
Wright State University

Presenting Sponsor

Peerless Technologies Corporation
Peerless Technologies Corporation is a nationally‐recognized firm providing engineering,
information technology, human performance, intelligence, and cyber services to federal government
clients. With its headquarters in Fairborn, Ohio, Peerless with its over 265 employees is both ISO
9001-2008 and CMMI Level 3 certified. Clients include the Department of Defense, Department of
Energy, Department of Homeland Security, Environmental Protection Agency, and NASA. Peerless
specializes in the acquisition support of major weapon systems, development and maintenance of
IT systems, medical laboratory operations, support of altitude chambers, and the application of
cyber and information assurance technologies. Peerless is pleased to be one of the contract
holders of GSA’s One Acquisition Solution for Integrated Services (OASIS), the Air Force Research
Laboratory (AFRL) 711th Human Performance Wing support contract, and a Joint Venture partner
on the Air Force’s Acquisition of Consolidated Enterprise Support Services (ACCESS) contract.
Peerless is very pleased to be the Presenting Sponsor of the 2015 Celebration of Research,
Scholarship, and Creative Activities and proudly employs many Wright State graduates, including
its President Michael Bridges a Systems Engineering graduate, who serves on Wright State’s Board
of Trustees, and CFO Andrea Kunk, an MBA graduate who also serves on the WSU Foundation
Board of Trustees. Visit us at www.epeerless.com
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Hosting Sponsor
Hereaus
Since 1980, Daychem is focused on the development and production of high performance chemicals in
high-end applications for the electronics and aerospace industries. Daychem specializes in being a research
partner to develop innovative materials according to our customers’ requirements- performing scale-up of
materials from gram to ton quantities under clean room conditions; and contract-based manufacturing of
ultra-clean, electronic-grade materials. After a 2 year partnership, Daychem was acquired by Heraeus
Precious Metals based in Hanau, Germany effective January 31, 2012. Heraeus is a global, private company
with 160 years of tradition. Fields of competence include precious metals, materials and technologies;
sensors; biomaterials; and medical products, as well as quartz glass and specialty light sources. With product
revenues of over €4 billion and precious metals trading revenues of over €17 billion, as well as more than
12,900 employees in over 120 subsidiaries worldwide, Heraeus holds a leading position in its global markets.

Hosting Sponsor

Infoscitex Corporation (IST)
Infoscitex Corporation (IST), a wholly owned subsidiary of DCS, is an engineering research and
development company focused on developing advanced technologies and providing technical services to
customers in the Aerospace, Defense, Human Factors and Security markets. IST personnel currently provide
customer-site technical services at Wright-Patterson Air Force Base that include modeling, simulation and
analysis, human biodynamic research, advanced manned and unmanned air vehicle systems, material
science solutions, software development, cyber-domain techniques and media communications.
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Hosting Sponsor

Mound Laser & Photonics Center, Inc. (Mound Laser)

Mound Laser & Photonics Center, Inc. (Mound Laser) provides complete laser processing solutions to
defense contractors, medical OEMs, and Tier I and II suppliers through research and development,
prototyping, process validation, production, and turn-key production system development. Mound Laser
provides rapid prototyping and contact manufacturing for laser welding, microcutting, etching/marking,
machining, and micromachining which are supported by a complete line of support services including CNC
machining, passivation, electropolishing, assembly, and testing.
Laser welding offers low heat input, high precision, and fully automated metal joining. The process is
generally autogenous, meaning it does not utilize filler metal. Typically the weld joint is designed to enable
materials to be locally melted and fused. However, MLPC also has capability to manually add a variety of
filler metals.
From prototype to full scale production, Mound Laser provides all microcutting services. Various types of
cuts available with this process include: holes – to 0.001” in diameter- slots – to 0.001” wide- constant,
variable pitch spirals; and flex tubes – interlocking links.
Laser marking and etching uses a focused laser beam to modify the surface of a metal, polymer, or plastic
to permanently identify, label, or decorate per the customer requirement. This process is used as a more
permanent alternative to pad printing, hot stamping, mechanical engraving, silk screening, and chemical
etching.
Laser micromachining includes a variety of processes including hole drilling, ablation, milling, and cutting.
MLPC uses solid-state laser technology combined with a multi-axis work station. MLPC is one of the only
contract laser service companies in the country to offer picosecond and femtosecond laser micromachining
which can process metals, polymers, and ceramics with no peripheral damage. Features which can be laser
micromachined range from 5 micron and larger. MLPC has expertise in both nanosecond, picosecond, and
femtosecond laser technology, and has access to 355nm, 532nm, and 1064nm wavelengths.
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Hosting Sponsor

Barnes & Noble
Barnes & Noble at Wright State University has been a proud partner with Wright State University for over
20 years. Located in the Student Union, the bookstore serves Wright State students as a one-stop shop for
textbooks, WSU merchandise, reference books, snacks and much more. As a partner, we support many
campus initiatives such as the Celebration of Research, Scholarship, and Creative Activities. In addition, a
portion of every purchase made in-store and online goes directly back to Wright State University.
As part of the Barnes & Noble College network of over 700 stores, we are at the forefront of what's next.
!s the nation’s most trusted bookselling brand, we leverage years of experience to help campus bookstores
prosper and grow in a dramatically changing industry. As the bookstore landscape shifts with the emergence
of new technologies and student buying behaviors, we remain dedicated to lead the way for our college and
university partners and their students, faculty, alumni and employees.
We are committed to understanding the future of learning, and strive for innovation in everything we do.
At our Reading Innovation Lab in Silicon Valley, experts and developers discover new technologies that
shape the future of learning.
This commitment to our campus partners drives the power of what’s next. It feeds our dedication to
retail excellence and fuels our vision for the future of educational content.
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Supporting Sponsor

The Wright State Research Institute
The Wright State Research Institute, the research arm of Wright State University, works with
government, industry, health care, and more, to deliver strategic solutions to customer problems. WSRI
provides development infrastructure and flexible research/researchers, and in the process, increases the
university’s applied research and commercialization portfolios and enhances faculty and student growth.
Wright State’s compliment of researchers, scientists and staff work with WSRI to solve difficult problems
facing our research partners. In doing so, the Wright State Research Institute is a major factor in Wright
State University’s commitment to strengthen the economy and grow the region and state’s workforce
through research, new product development and program management.
The Wright State Research Institute
4035 Colonel Glenn Highway
Beavercreek, Ohio 45431
937-705-1000
wsri.wright.edu
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College Undergraduate Plenary Speakers
2015
Celebration of Research, Scholarship, and Creative Activities
Outstanding undergraduate students chosen by the deans of their colleges presented a
keynote address highlighting their scholarship/research in their disciplines.
Kegan Sickels/ Priya Sivagnanam, Finance & Accountancy, Raj Soin College of
Business
Mentor - Matthew Ingram, M.A.
A Piece of CAKE: An LBO Analysis of the Cheesecake Factory Angelica Loyd,
Political Science, College of Liberal Arts
Mentor Donna Schlagheck, Ph.D.
Clash of the Titans: European Nationalism vs. Immigration
Jared Smith, Electrical Engineering, College of Engineering and Computer
Science
Mentor - Michael Saville, Ph.D., P.E.
Effects of Phase Noise on Radar Imaging
Alyssa Andel, Presidential Scholar, Teacher Education, College of Education and
Human Services
Mentor - Tracey Kramer, M.Ed.
What Students Envision for WSU's Future
Shon Jergens, Biology, College of Science and Mathematics
Mentor - Kate Excoffon
Modulation of Adenovirus Infection of Polarized Epithelia
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Biochemistry & Molecular Biology
“Functional Role of Subunit III and
GLU90 – HIS212 Interaction within
Cytochrome C Oxidase”

critical role in the proton pumping of the COX
enzyme with the DCCD binding site of E90
playing an important role in proton translocation
and three-dimensional structure of the enzyme.
Co-Authors/Collaborators: Lawrence
Prochaska, Ph.D., and Christine Pokalsky

Student Presenter(s): Michael Adams,
Undergraduate Student in Biological
Sciences

“Microsatellite Stabilization by FANC J
Helicase”

FacultyMentor:LawrenceProchaska, Ph.D.
Department:Biochemistry&MolecularBiology

Cytochrome c oxidase (COX) is the terminal
enzyme in the mitochondrial respiratory chain.
Comparable to mammalian COX, Rhodobacter
sphaeroides (RBS) COX utilizes the reduction of
oxygen to water to create an electrochemical
potential gradient across the membrane, which
is used for the generation of ATP. Expression of
COX by RBS shows a protein that retains the
three catalytic core subunits of COX, which
exhibit similar enzymatic activities as mito
chondrial COX. Previous studies have shown
that chemical modification of E90 of subunit III
(SIII) using dicyclohexylcarbodiimide (DCCD)
leads to a decrease in electron transfer rate and
proton pumping in the mitochondrial enzyme.
Addition of phospholipids has shown to increase
electron transfer rate of wild type COX by a ratio
of 1.2. R. sphaeroides was used for both wildtype and mutant, E90H bacteria, where the E90
is replaced by His. The proteins for both wild
type and E90H were purified using a Ni¬¬2+ 
NTA column and tested for purity by SDS-PAGE,
which resulted in similar subunit composition and
SIII content. The electron transfer activity of the
wild type and mutant enzymes were measured
and E90H was inhibited by 25% compared to the
wild type; the mutant also experienced a 0.4
acidic pKa shift through a pH dependence
assay, and was not stimulated by addition of
phospholipids. This suggests that SIII plays a

Student Presenter(s): Joanna Barthelemy,
Graduate Student in Biomedical Sciences
FacultyMentor:MichaelLeffak, Ph.D.
Department:Biochemistry&MolecularBiology

Myotonic dystrophy type 1 (DM1) is associated
with expansion of (CTG)n · (CAG)n trinucleotide
repeats (TNRs) in the 3’ untranslated region
(UTR) of the DMPK gene. (CTG)n · (CAG)n
TNRs form noncanoncial hairpin structures in
vivo. Noncanonical DNA structure-forming
sequences stall replication forks in vivo, expand
or contract during DNA replication, and
represent hotspots of chromosome breakage.
Since the frequency of hairpin formation is
higher than the frequency of expansion or
contraction, the cell may possess mechanisms
to resolve hairpin structures prior to replication
fork stalling. Possible mechanisms for hairpin
resolution are DNA helicases known to unwind
noncanoncial DNA structures. Genome
instability disorders arise from mutations or loss
of these DNA helicases including Fanconi
anemia (FA).
To test whether (CTG)n · (CAG)n TNR stability
is protected by the DNA helicase associated with
FA, FANC J, in human cells, model cell lines
were created by integration of cassettes con
taining the c-myc replication origin and
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test the hypothesis that conserved residues at
the LXR interface impart partner specificity with
or without affecting other aspects of receptor
function. LXR mutant R415A is unable to bind
the LXR agonist T-0901317, but retains its
ability to bind 25-hydroxycholesterol and
palmitic acid with a slightly lower affinity. The
ability of LXR R415A to bind RXR is unaffected,
whereas binding to PPAR is enhanced. Another
mutant of LXR located adjacent to R415 leaves
LXR-PPAR binding intact but reduces LXR
RXR binding. These data suggest that mutated
LXR LBD transmits signals from its dimerization
interface to the ligand binding pocket to cause
selective loss of ligand binding. Furthermore,
charge disruption at the LXR interface does not
eliminate protein-protein interactions with both
RXR and PPAR. This study will reveal key
contact regions of LXR with partner receptors
that may provide a new drug target for
promoting or abolishing LXR signaling in lipidrelated disorders.
Co-Authors/Collaborators: S.Dean Rider, Jr.,
Ph.D., Heather A. Hostetler, Ph.D.

(CTG)n · (CAG)n TNRs in HeLa cells. Small
pool PCR was used to assess genome
instability after the loss of FANC J in the
presence of a replication slowing agent, used to
increase the probability of noncanoncial DNA
structure formation. The data obtained from
these experiments suggests FANC J is
essential for the maintenance of (CTG)n ·
(CAG)n TNR stability.

Co-Authors/Collaborators: Michael Leffak,
Ph.D.

“Critical Residues within the LigandBinding Domain Required for
Heterodimerization of the Liver X
Receptor alpha Protein”
Student Presenter(s): Shimpi Bedi,
Graduate Student in Biomedical Sciences &
Andrea Klingler, Graduate Student in
Biochemistry & Molecular Biology
FacultyMentor:HeatherAHostetler,Ph.D.
Department:Biochemistry&MolecularBiology

Liver X receptor (LXR) regulates cholesterol
and lipid homeostasis, and its activation has
been shown to inhibit cardiovascular disease
and reduce atherosclerosis in mice models. The
receptor forms heterodimers with the retinoid X
receptor (RXR) and peroxisome proliferator
activated receptor (PPAR). Svensson et al.
have shown that the LXR-RXR interface
involves residues from helices 9 and 10 of LXR.
These residues show a high degree of
conservation across species and among
nutrient-sensing nuclear receptors. Not much is
known about the importance of the integrity of
the LXR interface and the effects of charge
disruption at the interface in modulating proteinprotein associations. In order to elucidate the
contribution of individual amino acid residues
within the helices forming the LXR dimer
interface, we employed site-directed
mutagenesis and fluorescence spectroscopy
combined with in silico molecular docking to

“Novel ΔNp63α regulated miRNA
Involved in EMT”
Student Presenter(s): Natasha Hill,
Graduate Student in Biomedial Sciences
FacultyMentor:MadhaviKadakia,Ph.D.
Department:Biochemistry&MolecularBiology

Metastasis induction, which is a major cause of
cancer related deaths, is an active area of
investigation. Epithelial to mesenchymal
transitioning (EMT) occurs prior to cancer cell
metastasis, which required a phenotypic change
from an epithelial phenotype to mesenchymal.
Previous studies have shown that ΔNp63α
inhibits EMT by directly targeting expression of
EMT inhibitor SNAIL or indirectly by increased
miR-205 expression thereby inhibiting the
expression of the pro-EMT gene ZEB. Several
microRNAs (miRNAs), many of which are
regulated by ΔNp63α, have been shown to
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regulate the expression of many EMT genes. In
this study we examined the effects of ΔNp63α
on global miRNA regulation using deep
sequencing. To this end, we silenced ΔNp63α in
HaCaT cells and performed small RNA
sequencing using the Ion Torrent Platform. Data
mining was conducted using a combination of
Partek Flow, Partek Genomics Suite and
Ingenuity pathway analysis and led to the
identification of 377 miRNA which were
differentially regulated in cells in which p63 was
silenced compared to non-silencing control.
Several of these miRNAs were previously shown
to be targets of ΔNp63α. Additionally, we
observed two novel miRNAs, mir-31-5p and
miR-320a, which are involved in EMT. Using
qRT-PCR we confirmed that ΔNp63α silencing
leads to a reduction in both miR-31-5p and miR
320a transcript levels. This was consistent with
loss of ΔNp63α leading to increased expression
of the miR-31-5p and miR-320a target genes
matrix metalloprotein 9 (MMP9) and matrix
metalloprotein 16 (MMP16). Matrix metallo
proteins cleave extracelluar matrix proteins that
attach one cell to another. This cleavage allows
the cell to be mobile, a hallmark of EMT and
metastatic cancer cells. Identification of the
novel mechanisms by which ΔNp63α regulate
cancer cell metastases will enable us to better
understand and thereby manipulate the
pathways critical in promoting EMT.
Co-Authors/Collaborators: Natasha T Hill, Jin
Zhang, Andrew J Stacy, Suraj Sakaram and
Madhavi P Kadakia, Ph.D.

Peroxisome proliferator-activated receptor
alpha (PPAR) and liver X receptor alpha (LXR)
are members of the nuclear receptor
superfamily which function as ligand-activated
transcription factors and regulate a number of
genes involved in lipid and cholesterol
metabolism. These proteins form obligate
heterodimers with the retinoid X receptor (RXR)
and bind a consensus DNA sequence, as a
response element (PPRE and LXRE,
respectively), to activate transcription of target
genes. Recently, we have demonstrated that
PPAR and LXR interact directly and are
capable of binding DNA as a heterodimer,
suggesting that together they may utilize a
specific response element and serve a distinct
regulatory function. The current study aims to
elucidate the functional consequence of
PPAR/LXR heterodimerization by investigating
putative genomic binding sites. We observed
high-affinity binding of PPAR/LXR heterodimers
to a designed LXRE-like sequence in vitro, and
determined that this sequence exists in
numerous locations throughout the genome,
including near the promoter regions of several
genes of interest. PPAR/LXR was capable of
transactivating some of these promoters in a
cell-based luciferase assay, although the
binding specificity as it relates to other nuclear
receptor heterodimers remains to be confirmed
in vivo. These results suggest that PPAR/LXR
heterodimerization may lead to regulation of
gene expression in a manner distinct from their
previously characterized individual functions.

“A Distinct Regulatory Role for
PPAR/LXR Heterodimers via a Novel
Response Element”

“Genomic DNA Extraction from
Embedded Tissue for Array
Comparative Genomic Hybridization”

Student Presenter(s): Andrea Klingler,
Graduate Student in Biochemistry &
Molecular Biology

Student Presenter(s): Keerti Potluri,
Graduate Student in Biochemistry &
Molecular Biology

FacultyMentor:HeatherA.Hostetler,Ph.D.
Department:Biochemistry&MolecularBiology

FacultyMentor:MichaelMarkey,Ph.D.
Department:Biochemistry&MolecularBiology
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though we used less amount of DNA compared
to other two methods. These findings support
AFA as an improvement over previous DNA
extraction methods for FFPE tissues. Moreover,
we show some of copy number changes that
were detected in melanoma samples by utilizing
the array comparative genomic hybridization
technique.
Co-Authors/Collaborators: Ahmed Mahas

As new technologies come within reach for the
average cytogenetic laboratory, the study of
chromosome structure has become increasingly
more sophisticated. Resolution, in particular,
has improved from karyotyping (where whole
chromosomes are discernible), to fluorescent in
situ hybridization and comparative genomic
hybridization (with which we can visualize
specific megabase regions), array-based CGH
(examining hundreds of base pairs), and
currently next-generation sequencing (providing
single base pair resolution). Whole genome
next generation sequencing (NGS) remains a
cost-prohibited method for many investigators.
However, the cost of array-based comparative
genomic hybridization (aCGH) has come down
in recent years, even as resolution has
increased and protocols have simplified. We
have been utilizing DNA from melanoma and
benign nevi specimens for array comparative
genomic hybridization (aCGH) to identify
chromosomal regions that are gained or deleted
frequently in the cancer melanoma but not the
benign samples. Finding these regions
between the two tissues would be extremely
useful to dermatopathologists, who often face a
diagnostically challenging decision in some the
ambiguous melanocytic neoplasms. However,
aCGH presents its own set of unique
challenges. High-quality DNA is required in
sufficient quantity to hybridize to arrays. This is
especially difficult for DNA from formalin-fixed
paraffin-embedded (FFPE) tissues. Here, we
compare three different methods for acquiring
DNA of sufficient length, purity, and
"amplifiability" for aCGH and other downstream
applications. Two standard methods (phenol
phenol-chloroform extraction and column-based
commercial kits) were compared to a recent
sonication-based method called Adaptive
Focused Acoustics (AFA). There are
improvements in quality control metrics like
RAPD PCR Amplicon length and restriction
fragment lengths in SNP 6.0 Protocol even

“Regulation of DNp63a by JNK”
Student Presenter(s): Suraj Sakaram,
Graduate Student in Biochem molec bio
FacultyMentor:MadhaviKadakia,Ph.D.
Department:Biochemistry&MolecularBiology

Jun N-terminal Kinase, JNK, is a stress activated
protein kinase. Previous studies have shown that
JNK can phosphorylate downstream targets
such as p53 and p73 and that UV light is a
potent activator of JNK. The oncogene, ΔNp63α,
the most physiologically relevant isoform of p63,
maintains proliferative capacity of basal layer
epithelial tissues and thus is highly expressed in
nonmelanoma skin cancers. Being a part of the
p53 family of proteins, p63 maintains close
homology to p53 and p73. Interestingly, studies
have shown that ΔNp63α can be
phosphorylated, observed via an electrophoretic
mobility shift. Phosphorylation also leads to its
degradation in an ubiquitin-mediated
proteasome-dependent manner. Therefore, we
hypothesized that JNK can regulate ΔNp63α via
phosphorylation. In mouse embryonic fibroblasts
(MEFs), we confirmed that UV treatment
activated JNK and ΔNp63α was phosphorylated
as seen by the mobility shift. Furthermore, coexpression of JNK and ΔNp63α in H1299 cells
treated with UV light showed that p63
phosphorylation was enhanced as evident by a
greater mobility shift. An in-vitro kinase assay
with purified recombinant JNK and recombinant
p63 showed that p63 was indeed being
phosphorylated by JNK. Analysis by mass
spectrometry revealed sites of potential
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The expression level of Np63 is not altered
using a Tip60 HAT deficient mutant, but the
effects return in response to a Tip60 double
sumoylation mutant retaining its acetyl
transferase ability. Analysis by qPCR reveals
the change in ΔNp63expression levels are
not due to an increase in transcription.
Additionally, inhibition of protein biosynthesis by
cycloheximide reveal Tip60 increases the halflife of Np63. Mass spectrometry has revealed
several acetylated lysines in Np63.
Exogenous Np63 and Tip60 were found to
colocalize and form a complex by immuno
fluorescence and immunoprecipitation.
Alterations of Np63 expression by Tip60 is
therefore likely the result of stabilization by
post-translational modification. These results
suggest a possible biologically important
interaction between Np63 and Tip60,
warranting further investigation.

phosphorylation on p63. Our results prompted us
to explore specific sites of phosphorylation that
ultimately regulate p63. This led us to create
site-directed mutants by mutating specific
residues of p63 where phosphorylation occurs.
We showed that the mutants were still being
phosphorylated as seen by the mobility shift,
suggesting alternative sites of phosphorylation.
Elucidating the specific sites of phosphorylation
will help us determine JNK’s role in regulating
p63.
Co-Authors/Collaborators: Ethan Grant, Andrew
J. Whitlatch, Madhavi Kadakia, Ph.D.

“Regulation of DeltaNp63alpha by
Tip60”
Student Presenter(s): Andrew Stacy,
Graduate Student in Biochemistry &
Molecular Biology
FacultyMentor:MadhaviKadakia,Ph.D.
Department:Biochemistry&MolecularBiology

p63, a member of the p53 transcription factor
family member, exists as six different isoforms
due to the use of alternative promoter sites and
c-terminal splicing. Np63 is the predominant
p63 isoform found abundantly in the basal layer
of the skin. Np63is known to be involved in
epithelial morphogenesis and is implicated as
an oncogene due to being up-regulated in nonmelanoma skin cancers. Recently, it has been
demonstrated that p53 is a direct target of the
histone acetyltransferase (HAT) Tat Interacting
Protein 60 kDa (Tip60). Due to the high hom
ology between p53 and p63, we investigated
whether Tip60 can target and alter the function
of Np63. When comparing the amino acid
sequences, the target lysine of p53 resides in a
conserved region within all p63 isoforms. Overexpression of Np63 with Tip60 in H1299 cells
result in increased Np63 expression levels.
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Biological Sciences
“Apical Coxsackievirus and Adenovirus
Receptor (CAR) Expression is Highly
Regulated in Polarized Cells”

Protein turnover studies by Western blot analysis
indicate a short half-life of 2 h for cytosolic
CAREx8. However, the decay curve indicated
two cellular populations of CAREx8 that
correlated with a slightly longer half-life at the
apical surface. Overall, these data suggest
CAREx8 has a short half-life and that there may
be a limit to CAREx8 production, stability, or
availability at the apical surface for adenovirus
infection. These model cells will provide an
outstanding model system to investigate the
molecular regulation of the apical adenovirus
receptor.
Co-Authors/Collaborators: Priyanka Sharma,
Ph.D., James M. Readler, and Katherine
Excoffon, Ph.D.

Student Presenter(s): Mahmoud Alghamri,
Graduate Student in Biomedical Science PhD
FacultyMentor:KatherineExcoffon,Ph.D.
Department:BiologicalSciences

The coxsackievirus and adenovirus receptor
(CAR) acts as a primary receptor for its two
namesake pathogenic viruses. We have
previously shown in polarized epithelia that a
low-abundance, alternatively spliced eight-exon
isoform of CAR, CAREx8, can localize at the airexposed apical surface and support apical
adenoviral infection. In order to study the
molecular basis of CAREx8 stability and
localization in polarized cells, Madin-Darby
canine kidney (MDCK) epithelial cell lines stably
expressing doxycycline (dox)-inducible FLAGtagged human CAREx8 (MDCK-CAREx8) or red
fluorescence protein (MDCK-RFP) were
developed using the lentivirus-based pLVX
Tight-Puro system (Clontech). The MDCK cell
line was chosen since it is a major model system
for epithelial polarization and intracellular protein
trafficking, and the CAR isoform ratio is similar to
human airway epithelia. In the absence of dox,
each inducible-cell line was matched with
parental MDCK cells for a number of polarization
parameters and no exogenous CAREx8 or RFP
was detected by Western blot or IHC. Induction
of CAREx8 or RFP was dose dependent. In
contrast to MDCK-RFP, apical adenovirus entry
and transduction demonstrated a rapid increase
upon induction of CAREx8 and plateaued above
~100 ng/ml dox. Consistent with this, apical
surface-selective biotinylation of CAREx8
demonstrated a plateau above ~100 ng/ml dox.

“Silencing the Eighth Exon: a TALEN
Based Approach to Gene Editing”
Student Presenter(s): Jonathan Bowers,
Undergraduate Student in Biological
Sciences
FacultyMentor:KatherineExcoffon,Ph.D.
Department:BiologicalSciences

Understanding the pathways by which
adenovirus initiates cell entry is critical for
developing new therapies to modulate a patient’s
susceptibility to adenovirus infection. It has
been well established that the Coxsackievirus
and Adenovirus Receptor (CAR) is the primary
cellular receptor for most human adenovirus
serotypes. However, the major isoform of CAR,
CAREx7, is sequestered to the basolateral
surface of polarized epithelia, curtailing its ability
to initiate viral entry from the apical surface.
Recent findings have demonstrated that an
alternative splice variant of CAR, CAREx8,
localizes to the apical surface of polarized airway
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Through a yeast model of FUS toxicity 5 yeast
genes have been identified that when
overexpressed with FUS are able to suppress
FUS toxicity. The suppressor genes ECM32,
SBP1, SKO1, VHR1 and NAM8 all code for
DNA/RNA binding proteins. I have confirmed the
suppression ability of these five genes and over
expressed combinations of them with FUS.
Preliminary data show that co-overexpression of
ECM32 and SBP1 has an additive effect on FUS
toxicity, suggesting that they might rescue the
FUS toxicity through different mechanisms. In
order to identify whether rescue effect of the five
genes is specific, I tested them in the
established yeast model of other
neurodegenerative disease associated proteins,
such as α-synuclein for Parkinson’s Disease,
TDP-43 for fALS, and huntingtin for Huntington’s
Disease. I have found that rescuing effect of
ECM32 and SBP1 is specific to FUS.
Interestingly, overexpression of SKO1
suppresses toxicity of all neurodegenerative
disease associated proteins.

epithelia, making the receptor accessible to
airborne adenovirus virons entering the lungs.
We hypothesized that CAREx8 is the primary
apical receptor for human adenovirus and that in
the absence of CAREx8, adenovirus infection
will not be initiated from the apical surface. Using
Transcription Activator-Like Endonucleases
(TALENS) as a novel method for permanent
gene silencing, we strived to create a model
airway (Calu-3) cell line that would not express
CAREx8. As Calu-3 cells are hard to transfect,
we designed a donor plasmid containing the
SNAP gene, such that plasmid integration would
produce a reporter SNAP protein that could be
screened to identify CAREx8 knockout/SNAP
knock-in cells. Transfection of Calu-3 cells and
identification of SNAP expressing cells was
optimized. However, SNAP expression was
transient, suggesting that genomic integration
was not occurring. Further analysis conducted
in a control cell line (HEK-293) demonstrated
that although transfection was occurring, the
TALENs did not cleave the host genome at a
detectable rate. This resulted in minimal
homologous recombination between genomic
CAREx8 and the donor plasmid, ultimately
hindering the development of a CAREx8
knockout cell line. From our data, we have
concluded that TALEN based genome editing is
not a satisfactory approach to generate the
CAREx8 negative cell line necessary to test our
initial hypothesis.
Co-Authors/Collaborators: Priyanka Sharma,
Ph.D., Katherine Excoffon, Ph.D., T.J. Craddick,
Ph.D., and Gang Bao, Ph.D.

“Modulation of Adenovirus Infection of
Polarized Epithelia”
Student Presenter(s): Shon Jergens,
Undergraduate Student in Clinical Laboratory
Science
FacultyMentor:KatherineExcoffon,Ph.D.
Department:BiologicalSciences

The coxsackievirus and adenovirus receptor
(CAR) is a cell-cell adhesion protein in polarized
epithelial tissues and a viral receptor. Recently,
an 8-exon isoform of CAR (CAREx8) has been
shown to localize at the apical surface of
polarized epithelia where it can facilitate
adenovirus infection from the air-exposed
epithelial surface. An important scaffolding
protein, membrane-associated guanylate kinase
with inverted domain structure 1 (MAGI-1),
associates with CAREx8. MAGI-1 contains 6
PDZ domains (PDZ-0-5), which characteristically
act to anchor transmembrane and cytosolic

“Genetic Modifiers of ALS Associated
Protein FUS Sytotoxicity”
Student Presenter(s): Elliott Hayden,
Graduate Student in MD/Phd
FacultyMentor:ShulinJu,Ph.D.
Department:BiologicalSciences

Mutation in FUS was discovered to be a cause
of familial amyotrophic lateral sclerosis (fALS).

15

proteins together as a signaling center at the cell
surface. The extreme C-terminus of CAREx8
contains a PDZ binding motif that interacts
directly with the PDZ1 and PDZ3 domains within
MAGI-1. Overall, MAGI-1 negatively regulates
and reduces the levels of CAREx8 in the cell.
Interestingly, in non-polarized cells, interactions
between PDZ1 or PDZ3 with CAREx8 regulate
CAREx8 and adenovirus infection in an
opposing manner. PDZ3 sequesters CAREx8
within the cell and reduces adenovirus infection.
By contrast, PDZ1 is able to rescue CAREx8
from MAGI-1-mediated degradation and allows
CAREx8 to reach the cell surface where it can
facilitate adenoviral infection. I hypothesized that
these MAGI-1 PDZ domains will behave similarly
in polarized cells; exogenously increasing the
cellular amounts of PDZ1 will increase apical
CAREx8 and adenovirus infection, whereas
PDZ3 will decrease apical CAREx8 and
adenovirus infection. In order to facilitate the
entry of the individual PDZ1 or PDZ3 domains
into polarized cells, domains were synthesized
with a cell penetrating peptide to allow for
efficient cellular uptake of the purified domains.
Preliminary data have shown results consistent
with non-polarized cells, indicating that these
domains may present a novel method of
regulating CAREx8 levels, and therefore
adenovirus infection efficiency.
Co-Authors/Collaborators: Mahmoud Alghamri,
Priyanka Sharma, Ph.D., Abimbola Kolawole, Ran
Yan, and Katherine Excoffon, Ph.D.

Ventilation facilitates the intake of oxygen and
removal of carbon dioxide. Rate and depth of
breathing are controlled through negative
feedback regulation. Sensory neurons respond
to changes in O2 and CO2/pH concentration, but
mechanisms of cellular chemosensing are not
well understood. A confounding factor for many
studies of mammalian control of breathing is that
the temperature under which the experiments
have been performed is ~15° below body
temperature. pH is temperature dependent;
therefore, as temperature decreases, pH
increases. The lack of temperature
compensation for the pH of the solutions used in
many studies is a problem. I undertook a meta
analysis to quantify the degree to which control
conditions were already acidic for experiments
conducted at 22°C rather than the appropriate
37°C. I found an error of 0.21 ± 0.14 pH units
with a range of 0.04 to 0.38 pH units. This
acidification error is as large as or larger than the
acidification given as a challenge to the
chemosensors during the experiment. My meta
analysis provides reasons to believe that the
conclusions drawn from these biomedical
experiments are inconclusive. Sources of error,
such as incorrect temperature compensation of
pH, contribute to the problem of the inability to
translate basic biomedical research into clinical
applications.
Co-Authors/Collaborators: Lynn Hartzler, Ph.D.

“Measurement of Interest in Science
and Health Careers and Science
Literacy in Conjunction with ShowMe
InABox Program Materials”

“Meta-Analysis of CO2/pH
Chemosensing in Mammalian Models
without Temperature Compensation”

Student Presenter(s): Michele Miller,
Graduate Student in Microbiology &
Immunology

Student Presenter(s): Sarah Lilley,
Undergraduate Student in Biological
Sciences

FacultyMentor:WilliamRomine,Ph.d.
Department:BiologicalSciences

FacultyMentor:LynnHartzler,Ph.D.
Department:BiologicalSciences

High quality K-12 STEM education and
assessment complement and support each
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between closely related species are common in
a wide variety of taxa. Therefore, genetic
analysis of hybrid lethality in C. nigoni::C.
briggsae F1 males is expected to provide
insights applicable to speciation in all taxa.. We
have determined that hybrid male lethality is due
to a dysgenic interaction between a C. briggsae
X-linked gene and one or more C. nigoni
autosomal genes. We also will present
evidence, based on Cbr-him-8 suppression, that
the X-linked gene likely encodes a transcription
factor.
Co-Authors/Collaborators: Scott Baird, Ph.D.

other, and is a national priority along with
improving science literacy and expanding the
number of youths capable of entering science
and healthcare careers (National Research
Council, 2012). ShowMe InABox
(http://showmeinabox.missouri.edu/) is
responding to these needs by developing and
distributing science enrichment materials to
middle schools in Missouri. In concert, we are
developing and validating multilevel
assessments of student learning and interest in
science and healthcare careers. Goals of the
ShowMe InABox Program include assessing and
strengthening understanding of how personal
and situational interest change during STEM
instruction. The Assessment of Interest in
Medical Sciences (AIMS) (Romine et al.,
submitted) displays high reliability for personal
and situational interest, and is currently being
used with Eye InABox materials. In addition, we
are developing a related Science and Health
Literacy Assessment, but the current version has
low-to-moderate reliability. These assessments
are continuing to be refined, together with the
ShowMe InABox enrichment materials, through
reiterative cycles of implementation in
partnership with Missouri schools, teachers and
students.
Co-Authors/Collaborators: William Romine,
Ph.D., Shawn A Knese, and William R. Folk, Ph.D.

“Cold-Acclimation Reduces CO2/pH
Sensitivity of Respiratory Chemosensors
in Bullfrogs”
Student Presenter(s): Joseph Santin,
Graduate Student in Biomedical Sciences
FacultyMentor:LynnHartzler,Ph.D.
Department:BiologicalSciences

Breathing is essential for O2 acquisition and
CO2 elimination in anuran amphibians at warm
temperatures; however, at cold temperatures,
frogs do not need to use lung ventilation
because cutaneous gas exchange supports
metabolic demands and acid-base homeostasis.
American bullfrogs, Lithobates catesbeianus,
overwinter from ~November through March
(depending on geographical location) leaving the
respiratory motor system significantly less active
during these months. The respiratory motor
system with nominal activity during overwintering
must, upon warming, sustain a metabolic rate
that can no longer be met exclusively by gas
exchange across the skin. Aspects of anuran
amphibian ventilatory control affected by coldacclimation and the consequence of these
changes on breathing upon returning to spring
temperatu res are unknown. We measured
chemosensory responses of locus coeruleus
(LC) neurons in bullfrogs acclimated to 5°C for
three months. We found that putative respiratory

“Evaluating the Causes of Hybrid Male
Specific Lethality in Caenorhabditis”
Student Presenter(s): Vaishnavi
Ragavapuram, Graduate Student in
Biological Sciences
FacultyMentor:ScottBaird,Ph.D.
Department:BiologicalSciences

When Caenorhabditis briggsae males and C.
nigoni females are mated, viable adult F1 female
and male hybrids are obtained. However, in the
reciprocal crosses, F1 hybrid males are inviable
and arrest during embryogenesis. Asymmetries
in hybrid fitnesses from reciprocal crosses
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5’ to 3’ exonucleolytic degradation of RNA. The
working hypothesis of this study is that certain
pluripotency factors must be degraded by XRN-1
for proper stem cell differentiation. Expression of
xrn-1 in stem cells and in the central nervous
system of the planarian species Schmidtea
mediterranea was detected by in situ
hybridization. Additionally, RNA-interference
(RNAi) targeted disruption of xrn-1 expression
validated the requirement for XRN-1 for
planarian regeneration. Interestingly, planarians
subjected to xrn-1 RNAi displayed regeneration
deficiencies, but retained their mitotic stem cell
populations. These results support the
hypothesis that XRN-1 function is disposable for
stem cell maintenance but required for proper
differentiation by mediating degradation of
transcripts promoting “stemness”. Future
analysis of global changes in transcript
abundance after xrn-1 RNAi will identify potential
pluripotency factors whose presence contributes
to cell stemness but impedes differentiation.

chemosensors from the LC of cold - acclimated
(CA) bullfrogs are less sensitive to hypercapnia
[CA: 0.30±0.1Hz vs. control: 0.83±0.12Hz
increase from 1.3% CO2 (normocapnia) to 5%
CO2 (hypercapnia); p=0.008]. Interestingly,
normocapnic firing rates were not different
between control and CA animals (p=0.70)
implying that baseline excitability is sustained
despite cold-acclimation. These results suggest
that processes controlling lung breathing (e.g.
chemosensitivity of LC neurons) may be
preserved, albeit at reduced capacity, despite
months of inactivity due to heavy dependence on
cutaneous gas exchange. Maintenance of
neuromuscular function in the absence of
breathing may be critical for bullfrogs to resume
breathing to meet metabolic demands upon
warming.
Co-Authors/Collaborators: Lynn Hartzler, Ph.D.

“Investigation of Exoribonuclease-1
Function in Regulation of Stem Cells
During Planarian Regeneration.”

“Role of Wnt/β–catenin Signaling in
the Regulation of Coxsackievirus and
Adenovirus Receptor (CAR)
Expression and Adenoviral Infection”

Student Presenter(s): Steven Sayson,
Graduate Student in Biological Sciences
FacultyMentor:LabibRouhana,Ph.D.
Department:BiologicalSciences

Pluripotent stem cells have the unique ability to
proliferate and differentiate into unlimited cell
identities. Proper regulation of gene expression
is crucial for the maintenance of pluripotency
and proper differentiation of stem cells. Due to
their exceptional capacity of stem cell-driven
regeneration, planarians are ideal model to
dissect mechanisms of gene expression that
secure pluripotency and proper differentiation in
vivo. While regulation of gene expression at the
transcriptional level has been extensively
defined, less is known about regulation at the
post-transcriptional level. Previous work showed
that Exoribonuclease-1 (XRN-1) is required for
proper planarian regeneration. XRN-1 is an
enzyme conserved in eukaryotes that catalyzes

Student Presenter(s): Priyanka Sharma, Ph.D.,
Graduate Student in Biology
FacultyMentor:KatherineExcoffon,Ph.D.
Department:BiologicalSciences

The coxsackievirus and adenovirus receptor
(CAR) was initially identified as a primary viral
receptor for two distinct groups of viruses
(coxsackievirus and adenovirus). The level of
CAR protein expression is one of the most
important factors that determine the efficacy of
adenovirus-mediated gene therapy. However,
our understanding of the regulation of CAR
expression remains incomplete. Previously we
have shown that inhibition of glycogen synthase
kinase 3β (GSK3β) results in increased CAR
protein expression. We hypothesized that
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“Identification of Protein-Protein
Interaction of Amyotrophic Lateral
Sclerosis Associated Protein TDP-43”

GSK3β regulates the amount of CAR through
the Wnt/β–catenin signaling pathway. This study
investigated the role of Wnt/β-catenin and its
downstream target, transcriptional coactivator
with PDZ-binding motif (TAZ), in the regulation of
CAR. A new physical association between CAR,
β–catenin and TAZ was discovered by
coimmunoprecipitation. Treatment of HAE with
GSK3β inhibitor resulted in an increase in CAR,
β–catenin, and TAZ expression as shown by
qRT-PCR, immunocytochemistry, and Western
blot, and correlated directly with increased
adenovirus transduction from the apical surface
of polarized primary human airway epithelia. β
catenin was also redistributed from the
cytoplasm to the nucleus. In contrast, treatment
of HAE with GSK3β agonist reduced CAR
expression and adenoviral transduction.
Moreover, transfection of cells with constitutively
active β–catenin increased expression of CAR,
c-myc, and cyclin-D1, placing CAR within the
category of downstream targets regulated by the
Wnt/ β–catenin pathway. Further, the results
were confirmed by blocking the canonical
pathway with small molecules inhibitors.
Inhibition of Wnt/β-catenin significantly
decreased CAR protein and mRNA levels and
this decrease correlated directly with decreased
adenovirus infection. Dissecting the biological
pathways that regulate CAR expression could
define a new set of pharmacological
interventions able to achieve high cell surface
CAR levels to maximize clinical adenoviral
vector uptake or reducing the adenoviral
mediated pathogenesis by blocking the
pathways with small molecules inhibitors.
Co-Authors/Collaborators: James Readler and
Katherine Excoffon, Ph.D.

Student Presenter(s): Hanoor Sharma,
Graduate Student in Microbiology &
Immunology
FacultyMentor:ShulinJu,Ph.D.
Department:BiologicalSciences

Amyotrophic Lateral Sclerosis (ALS) is a
neurodegenerative disease resulting from
progressive degeneration of upper and lower
motor neurons in brain, spinal cord and motor
cortex. Transactivation response DNA-binding
protein (TDP-43) a DNA and RNA binding
protein mainly resides in nucleus and plays an
important role in mRNA processing and
metabolism. Multiple mutations in TDP-43 have
been implicated in ALS. The pathological
hallmark of TDP-43 is mislocalization and
ubiquitin positive inclusions. The objective of this
study is to discover binding partners of wild type
(WT) and mutant TDP-43 using yeast two hybrid
screening (Y2H). Co-immunoprecipitation will be
used to confirm the results of Y2H in HEK 293
cells. On the basis of the results, I will compare
and find similarities and differences between WT
and mutant TDP-43 interacting partners. If I find
any different protein interactions with mutant
TDP-43, we can explore whether these
interactions may be responsible for the abnormal
function of mutant TDP-43 in ALS.
Co-Authors/Collaborators: Shulin Ju, Ph.D.,
and Quan Zhong, Ph.D.
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“Determining Protein Interactions of
Amyotrophic Lateral Sclerosis
Associated Protein SOD1”

procreation of many species. Infertility affects
15% of couples in the world and can be caused
by dysfunctions during egg and sperm
development, anatomic defects, as well as faulty
embryonic development. Although there are
some infertility disorders that are genetically
defined, such as Turner and Klinefelter
syndromes, many clinical infertility cases are
diagnosed as idiopathic due to the lack of
understanding of basic fertility mechanisms.
Schmidtea mediterranea is a freshwater
planarian species that has the ability to
regenerate complete organisms, including germ
cells and reproductive structures, from small
tissue fragments containing pluripotent somatic
stem cells. The developmental plasticity of
planarians provides a wonderful opportunity to
investigate the molecular mechanisms behind
the differentiation and development of gametes.
BOULE encodes for an RNA-binding protein and
is the most ancestral member of the Deleted in
AZoospermia (DAZ) gene family. DAZ family
genes function in different aspects of germ cell
development and fertility in species ranging from
sea anemone to humans. Whole-mount in situ
hybridization experiments revealed BOULE
expression is enriched in the testis and ovaries
of planarian flatworms. Interestingly, BOULE
RNA-interference (RNAi) planarians were able to
deposit egg capsules that presumably result
from successful mating events, however the
number of hatchlings that emerged from these
capsules was severely reduced. Based on these
results, the current hypothesis is that BOULE is
required for post-fertilization events in
planarians. To test this hypothesis, the
processes of spermatogenesis, oogenesis, and
embryonic development will be examined in
planarians subjected to BOULE RNAi. The
results from this study will provide novel
information about the evolution of BOULE and
DAZ-family gene expression and function in
animals capable of sexual reproduction.

Student Presenter(s): Leah Shurte, Graduate
Student in Biology
FacultyMentor:ShulinJu,Ph.D.
Department:BiologicalSciences

Amyotrophic Lateral Sclerosis (ALS) is a
neurodegenerative disorder that occurs due to
the death of motor neurons which leads to
paralysis and a life expectancy of three to five
years. Superoxide Dismutase 1 (SOD1) has
been studied since it was first identified to be
associated with ALS since 1993. The objective
of this study is to determine which proteins
interact with wild type and mutant SOD1 and find
any similarities or differences between them.
The results of this study will give us insight on
the protein-protein interactions of SOD1 as well
as how much importance these interactions have
in the cause of ALS. We will use yeast twohybrid screening (Y2H) to identify the proteinprotein interactions. A pull down assay (co
immunoprecipitation) will then be performed to
confirm results. We expect to see a difference in
protein interactions between wild type SOD1 and
mutant SOD1, as well as a similarity in protein
interactions between different SOD1 mutants.
Co-Authors/Collaborators: Leah Shurte, Shulin
Ju, Ph.D., Quan Zhong, Ph.D., Andrew Koesters

“BOULE Encodes for a Conserved
RNA-Binding Protein Required for
Sexual Reproduction of Planarian
Flatworms”
Student Presenter(s): Jessica Steiner,
Graduate Student in Biological Sciences
FacultyMentor:LabibRouhana,Ph.D.
Department:BiologicalSciences

Evolutionarily conserved molecular processes
involved in construction of the germ line and
embryonic development are essential for the
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“Planarian Chemotaxis Depends on the
Presence of the Auricle-Appendage.”

genetic pathways by which stem cells
differentiate to form and maintain functional.

Student Presenter(s): Eugene Matthew
Almazan, Undergraduate Student in
Biological Sciences

“Modification of Adipose Derived Stem
Cells for Cell Therapy”
Student Presenter(s): Upasana Niyogi,
Graduate Student in Microbiology &
Immunology

FacultyMentor:LabibRouhana,Ph.D.
Department:BiologicalSciences

The ability to detect chemical stimuli is an
evolutionary advantage and is necessary for the
survival of organisms. Investigations into the
ability to smell are important as the loss of
olfactory abilities is attributed to aging and this
becomes more of a concern with longer life
expectancies. Planarian flatworms owe their
ability to regenerate their entire anatomy to
pluripotent stem cells. Because of their ability to
regenerate and repair damaged tissue, there is
increased interest in using planarians as a model
in regenerative medicine. The planarian auricles,
which are ear-like appendages, have always
been speculated to play a role in olfactory
sensing and chemotaxis. This study sought to
test the hypothesis that auricles serve a role in
the ability to detect chemical stimuli by using the
North American species Dugesia dorotocephala,
which is known for its morphologically prominent
auricles. A series of behavioral experiments
were used to determine that there is a
statistically significant difference in the ability to
detect chemical stimuli between intact animals
and those with surgically excised auricles. It was
determined that the functional capacity of the
animal to detect food was restored as early as
48 hours post-amputation. By using irradiation,
which specifically depletes stem cells, this study
found that these are required in regenerating the
appendage and in restoring the functional
capabilities of the auricle. Immunofluorescence
analyses uncovered that neuronal bodies indeed
extend to the auricle region of the head of the
animal and that mitotic stem cells are present in
the vicinity during auricle regeneration—albeit,
not exactly present on the amputation plane. The
future direction of this study is to identify the

FacultyMentor:KatherineExcoffon,Ph.D.
Department:BiologicalSciences

Chronic wounds have become a major clinical
and economic problem in our society due to an
aging population and the high prevalence of
diabetes. New approaches that accelerate
wound healing are desperately needed. It is well
established that the formation of a vascularized
wound bed upon wound granulation is a critical
step for efficient wound healing and is
accelerated by the vascular endothelial growth
factor (VEGF). Moreover, adipose-derived stem
cells (ASC) have been shown to differentiate into
several cell types that participate in wound
healing. We hypothesize that modifying ASC to
secrete therapeutic molecules, such as VEGF,
followed by transplantation into a wound bed, will
accelerate the healing of chronic wounds. Our
preliminary work has shown that nonpathogenic
adeno-associated virus 5 (AAV5) is able to
transiently transduce ASC. To test our
hypothesis,
the
VEGF-165
gene
was
synthesized (IDT) and cloned (Clontech) into two
AAV5 plasmids, pFBAAV-CMV-mcs-wtIRES
eGFP and pFBAAV-CAG-mcs-wtIRES-eGFP.
Positive AAV plasmid clones for AAV-VEGF-165
were confirmed by colony check PCR, double
digestion, and sequencing. The AAV-VEGF-165
plasmids were then transfected into HEK-293,
COS-7, and ASC cells. The transfection
efficiency was determined by fluorescence
microscopy. The amount of VEGF-165 produced
was quantified by VEGF ELISA. Transfection
efficiency was significantly greater in HEK-293
and COS-7 cells in comparison to ASC. Greater
VEGF production was observed in the cells
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“Deer Herbivory in Slash Piles: How
Logging Debris Aids Forest
Regeneration”

transfected with AAV5-CMV-VEGF-165 plasmid
as compared to the AAV-CAG-VEGF-165
construct in HEK-293 and COS7 but not ASC.
This suggests that both plasmids successfully
express VEGF-165. While the CMV promotor
may be most efficient in cancer cells, the CAG
promoter may be better for primary ASC. Future
work will confirm the optimal plasmid vector in
ASC, produce AAV-VEGF-165, and transplant
VEGF-producing ASC into a wound model to
determine its ability to promote wound healing.
Co-Authors/Collaborators: Priyanka Sharma,
Ph.D., Greg Gould, Sunishka Wimalawansa, R.
Michael Johnson, Katherine Excoffon, Ph.D.

Student Presenter(s): Amy Sullivan,
Graduate Student in Biological Sciences
FacultyMentor:ThomasRooney,Ph.D.
Department:BiologicalSciences

Populations of white-tailed deer in eastern North
America alter plant species composition and the
health of forest communities. Previous work
reveals that retaining slash, or woody debris,
after logging may promote protect seedlings
from deer browsing. I compared browse intensity
and feeding levels in paired slash plots and
“open” plots 10m away. I also used cameras to
measure deer vigilance levels in the study area.
The proportion of browsed stems in open plots
(6.6 ± 1.5%) is almost double of that in slash
plots (3.7 ± 1.2%). These findings underscore
the usefulness of slash for mitigating the effects
of deer on tree seedlings. Vigilance levels were
low compared to similar studies of deer behavior
(17% of photos displaying vigilance), and did not
vary based on time of day. These results may
suggest that deer in this area are not subject to
high levels of predation risk.

22

Biomedical, Industrial and Human
Factors Engineering
“Process Control Graphical Displays”

complexity had a lower rate of failure in the
simulation. The comprehensive statistical
analysis showed significant differences in the
performance of the three graphical display types.
Co-Authors/Collaborators: David Wood and
Fawaz Almutairy

Student Presenter(s): Jeffrey Gerding,
Undergraduate Student in Industrial &
Systems Engineering
FacultyMentor:SubhashiniGanapathy,Ph.D.
Department:BiomedicalIndustrialandHuman
FactorsEngineering

“Segmentation and Analysis of
Neonates with Dysphagia”

Graphical displays are a key factor in process
control for the petrochemical refining industry.
Graphical displays present important process
data on various operating conditions such as
drum levels, temperature gradients, and
inbound/outbound flow in a processing unit. The
primary concern in the industry is the usability
performance of the displays. The biggest of the
concerns being, which type of display has the
best performance characteristics, and whether it
helps minimize upset or down time associated
with process failures that were not detected.
There are currently three prominent types of
displays that are being used for process data in
refining units. These three display types are
Object Oriented, Emergent Features, and
Analog Numerical Displays. The three displays
were tested by participants in a simulation that
was developed to aid in determining the
performance levels of the displays. The displays
were tested based upon three different factors.
The first of which was the raw performance of
correct detection in correlation to a failure to
detect state. The second was based on the
measurement of mental workload by the
operator to be able to detect failures. The third
method was based on how a type of graphical
display performed at different levels of
complexity in the processing unit. The
complexity levels were listed as the rate at which
failures occurred in the unit, so a lower

Student Presenter(s): Irfaan Dar, Graduate
Student in Engineering
FacultyMentor:NasserKashou,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

Background: Neonatal dysphagia is a known
morbidity among
infants with perinatal
neurological injury. Anatomical areas of brain
associated with neonatal dysphagia have been
described. However, the extent of injury and the
preserved brain volume in infants with dysphagia
is unknown.
Objective: We investigated the volumes of
specific cortical and subcortical areas involved in
the hierarchical regulation of swallowing
pathways and categorized in relation to feeding
outcomes. We hypothesized that dysphagic
neonates have smaller brain volume in specific
areas of sensory and motor regulation of
feeding.
Methods: Neonates (N=39), born at 31.7±0.8
wks gestation and 2.0±0.2 kg birth weight, with
dysphagia underwent brain MRI for anatomical
evaluation. Standard clinical scans were
administered on a 1.5 or 3 Tesla General
Electric (GE) Scanner. Total scanning time was
approximately 30 minutes per patient. Axial T1
and T2 weighted contrast images were used for
segmentation. MRI sequences were anonymized
to protect patient identity and were uploaded into
AnalyzeDirect software. Cortical and subcortical
regions of interest (ROIs) were segmented and
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Linux use can potentially reduce development
time and cost of a project, besides having a
useful modular feature that can easily
add/remove programs and drivers as necessary.
This project intends to develop a wireless NIRS
system using Embedded Linux focusing in
reducing the device`s size and cost. Methods:
In order to do that a BeagleBone Black (BBB)
development board is used with a custom
Embedded Linux created with Yocto Project`s
tools, that is responsible to: lit the LED sources,
receive data from the photo detectors, process
the raw data, store the raw data, and transmit
the data via a Bluetooth dongle to a display. The
display can be either a Android cell phone with
an app to show real-time data or a computer with
a Labview program displaying Real-Time data as
well. The signal to noise ratio of the system is
going to be measured, the battery life, its cost
and size. The system is validated with a
occlusion test in a subject arm. Results: The
results that I`ve got so far is that the total price
so far of the project is US$ 140 where US$ 100
is just for the device itself and US$ 40 for the
development tools, and the dimensions of the
design is 9x5.5x2 cm. Discussion: Comparing
the cost of the proposed design with
commercially available wireless NIRS
systems(prices ranges from US$10,000 to
US$100,000) we can assume that we can have
a substantial reduction in prices, in a commercial
version of the proposed device. Regarding the
device`s size, it`s smaller than most of
commercially available wireless systems as well
prototypes found in literature .Conclusion: The
project has potential to be a low-cost and smallsized option for a wireless NIRS system, this is
also the first equipment using Embedded Linux
in a wireless equipment and its important
because of the modular feature of Linux that can
add more complex systems in future
developments of this device, adding capabilities
to use more sources and detectors, as well
combining NIRS to other biomedical techniques.

volumetrics were calculated and normalized per
cm of head circumference. Comparisons were
made between those discharged on full oral
feeds (N=19) vs. G-tube (N=20) using t-tests and
linear regression methods, with p < 0.05
considered significant. Data reported as
Mean±SE.
Results: At evaluation the post menstrual age
(PMA) for the fully oral-fed group was 41.7±0.9
wks, and for the g-tube fed group 43.7±1.9 wks
(p=0.3). Weight at evaluation was 3.6±0.3 kg for
the fully oral-fed group and 4.1±0.3 kg for the gtube fed group (p=0.2). Frequency of lesions
were 26% for orally fed vs 30% for g-tube fed
(p=0.8).
Conclusion: Functional abnormalities of cortical
and brainstem neural networks may be
responsible for dysphagia in g-tube fed infants
despite relatively larger volumes. Volumetrics
normalized by head circumference are more
closely related to PMA for infants discharged on
oral feeds compared to infants discharged on gtube. Orally-fed NICU infants are likely to have an
increase in volume per cm of head circumference
of the cerebrum, brainstem, cerebellum, and
basal ganglia with increase in PMA.

“Design of a Wireless NIRS System
Using Embedded Linux”
Student Presenter(s): Diogo Dias, Graduate
Student in Master of Science in Biomedical
Engineering
FacultyMentor:NasserKashou,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

Introduction: Near Infrared Spectroscopy
(NIRS) is a non-ionizing and noninvasive
technique used to evaluate oxygenation and
hemodynamic of tissues. Wireless NIRS are
useful for free-movement subjects research,
besides reducing movement artifacts of signals,
and distraction due the cables, what can help in
its functional analysis applications. Embedded
Linux is an operating system used for a specific
application in a system with a memory, a central
processing unit, and peripherals. Embedded
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Key words: Near-infrared Spectroscopy, Lowcost, Small-sized, Wireless, Embedded Linux

“Volumetric MR Analysis in Pediatric
Patients with Hydrocephalus”

“Use of EEG with STEM Educational
Mobile Application for Novice Student
Improvement”

Student Presenter(s): Ali Kadhim,
Undergraduate Student in Biomedical
Engineering

Student Presenter(s): Kevin Hatcher,
Graduate Student in Biomedical Enigineering

FacultyMentor:NasserKashou,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

FacultyMentor:SubhashiniGanapathy,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

Purpose: Calculation of pediatric ventricle to
brain ratio (VBR) from 3D MR has the potential
to improve patient outcomes by increasing
accuracy of diagnosis by utilizing rapid imaging
not requiring sedation, while also avoiding
radiation from CT. Ventricular volume analysis
will be performed and compared to prior
qualitative evaluation with retrospective review of
clinical course. This will be the first study to
apply the VBR technique on patients with
Ventricular shunts by assessing the utility of
VBR calculation in pediatric patients for
evaluation of hydrocephalus.
Methods: Chart review of 10 patients with 0-18
years of age that had an MRI to evaluate ven
tricular size and to perform a volumetric analysis
of the ventricles in comparison to the brain.
Results: Preliminary results will be presented.
Conclusion: Assessment of ventricular size is
important to pediatric patients with macrocephaly
or hydrocephalus, particularly those patients with
CSF shunts. MRI is useful as a serial exam to
evaluate ventricular size, as it decreases the
lifetime radiation burden which would otherwise
accumulate with serial head CTs. Volumetric
techniques are the most accurate measurement
of ventricle size. However, treatment decisions
are most often based on 25 qualitative
evaluation of ventricle size. MR based VBR
calculations haven not been reported in young

Mathematics is an important component to
undergraduate STEM Education, especially
engineering education. In the first two years of
undergraduate work in Engineering students are
taught concepts such as physics, electronics and
most importantly calculus. It is especially
important for students to get a better grasp on
calculus in the beginning or they will be
overwhelmed by the workload to come. The
focus of this research is to understand how
students learning abstract concepts such as
calculus, can benefit from an augmented
educational mobile application, that instructs
students on one of the core principles. In the
study students will participate in portable
electroencephalography time-locking events as
they attempt to solve different math problems
that with either consist of simple substitution
problem (simple trigger) or an equation
simplification problem (complex trigger). The
goal will be to analyze and discover which areas
of the brain correspond to either of the triggers.
The results of this experiment can further future
research in determining how to transform novice
students into expert students.
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potentially be very offensive. It is already known
that cultural bias is present as people are taught
customs of their nation and must become
familiar with new customs when visiting another
nation. If cultural bias is detectable, it would
show that previous consultation with a different
nation’s customs is needed before traveling
abroad or that a cultural liaison may be required
to help assist with cultural traditions.

pediatric patients who in the past would have
required sedation for the MRI.

“Left Ventricle Volume Reconstruction
to Minimize Scanning Time: Slice
Fitting Method”
Student Presenter(s): Prateek Kalra,
Graduate Student in Biomedical Engineering
FacultyMentor:NasserKashou,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

This study investigates if cultural bias can be
detected through physiological metrics. These
methods include heart rate, electromyography,
galvanic skin response and eye-tracking. If these
results show to be significant, evidence of a
where cultural bias is present would indicate that
cultural training is needed for individuals to
improve relations between international clients.

Assessment of left ventricle volume is done for
diagnosis and prognosis of heart diseases.
Slice-summation is a standard technique used to
compute left ventricle volume and depends on
several short-axis slices for its accuracy.
However, scanning several cardiac MR slices is
a tedious and time consuming process,
especially in pre-clinical studies that require
hundreds of datasets. This study proposes a
method called Slice Fitting that uses only one
short-axis and one long-axis slice to reconstruct
left ventricle volume by utilizing MATLAB's
image processing toolbox. This study also
provides optimization techniques that can be
used in future to improve imaging protocol,
which in turn would make the use of Slice Fitting
method more efficient.

“Assessing Effectiveness of Information
Presentation Using Google Glass
Display for Emergency Response”
Student Presenter(s): Sriram Raju,
Graduate Student in Industrial & Human
Factors Engineering
FacultyMentor:SubhashiniGanapathy,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

Small screen devices are foreseen as ubiquitous
in the medical field especially in the fields of
surgery and trauma care. The purpose of this
study is to analyze the effects of information
complexity and mental workload on emergency
doctors/surgeon during emergency response
scenarios for heads-up display. Google Glass
which acts as heads up display for users, in this
case being medical responders in hospital
trauma care will supposedly help optimize the
present communication channel and information
flow. The information displayed on the glass will
be the vitals’ information of the trauma patient
who is being attended by first responders which
will help the attender in the target hospital

“An Investigation of the Detectability of
Cultural Bias within a Business Setting”
Student Presenter(s): Renee Rigrish,
Graduate Student in Industrial & Human
Factors Engineering
FacultyMentor:MaryFendley,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

With international business becoming a normal
part of business practice, it has become
important to know how to create strong relations
by respecting business customs and practices. It
is apparent that while some acts are seen as
positive or neutral in one country, they could
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confocal microscopy images can be imported
and the program can segment the cell with
little user prompt thus leading to faster output
of results.

understand the patient status and help them in
taking critical decisions before the patient
arrives. It being a small form factor device poses
a challenge in presenting information in such a
small screen and at the same time making sure
that there is no cognitive overload to the user.
One of the obvious challenge in small form factor
device is low information density which will
influence reader’s readability. This study is also
aimed at doctors making appropriate decisions
in regard to revision of decisions made by the
first responders, or if they can give extra care for
potential problems foreseen by the doctors
during the transport. The results of this
experiment can make significant contribution to
design guidelines for information presentation on
small form factors especially in time critical
decision making scenarios.
Keywords: Information presentation, emergency
response, heads-up display
Co-Authors/Collaborators: Rahul Bodduluri,
Subhashini Ganapathy, Ph.D., Mary McCarthy,
M.D.

“A Computer Assisted Tool for
Abdominal Insufflation Measurements”
Student Presenter(s): Zohreh Tavakkoli,
Graduate Student in Biomedical Engineering
FacultyMentor:NasserKashou,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

Introduction: Robot-assisted laparoscopic
surgery is reaching popularity due to the fact it
has been correlated with reduced blood loss as
well as shorter hospital stay for patients and
offering ergonomic benefits to the surgeon over
conventional laparoscopic surgery. The goal of
this project was assisted surgeons with a real
time or near real time port placement aid for pre
operative planning in robot assisted laparoscopic
surgery. The main objective was to design an
intelligent software tool that accepts both patient
characteristics and the images of abdomen
during insufflation as inputs, which will provide a
model of the abdomen for port placement. In
addition, the model provides guidance in the
positioning and posing of the robot.

“A Method for Cell Segmentation in
Confocal Microscopy Images Using
Matlab”
Student Presenter(s): Amena Salah
Shermadou, Graduate Student in Biomedical
Engineering

The other goal of this project was evaluating the
body habitus and some patient characteristics
like BMI and age on deformation of abdomen
wall in terms of variation in height, width and
stretch of surface of abdomen.
Methods: In order to accomplish this objective,
four distinct phases of research were conducted.
The first phase consisted of field observations.
The second phase focused on taking 2 distinct
video (top view and side view) from insufflation
stage of laparoscopic surgery(da Vinci system)
the only system currently approved by the FDA
to perform robot-assisted laparoscopic surgeryThe third phase focused on processing the video
and images, using various methods for image

FacultyMentor:NasserKashou,Ph.D.Department:
Biomedical,Industrial&HumanFactorsEngineering;

This project involves creating a Matlab
program that can segment and quantify cells
found in scans of a rat using Confocal
Microscopy. Confocal Microscopy is an
imaging modality that improves on the
conventional microscope with its ability to
increase the resolution of images by filtering
out-of-focus light that causes background
noise. The traditional method of quantifying
cells is very subjective based on the user and
also laborious. With the use of Matlab,
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“Diffusion Tensor Imaging
Segmentation and Tractography for
Infantile Nystagmus Syndrome”

processing to make a model of abdomen during
insufflation. During the final phase, a computer
aided tool (GUI) was designed to show a real
time model of abdomen as well as representing
all of calculation of abdomen like width, height
and displacement of height together with
calculation showing the amount of stretch on
surface of abdomen which assisted in pre
operative planning, especially the posing of the
robot arms. A usability test was conducted to
determine its ease of use and effectiveness in
the pre-operative planning process. Various
image processing methods and algorithms have
been applied to calculated different parameters
demonstrating variation in size of abdomen.
Results: The next step was using statistical
software like JMP in our study to analyzing the
calculated distances and come up with a
conclusion to evaluate how body habitus of
patients like BMI and age influence on variation
in size of abdomen during insufflation stage of
laparoscopic surgery.
Conclusion: At this study a computer aided tool
has been developed to make a model of
abdomen during insufflation in laparoscopic
surgery. This graphical user interface will show
the amount of insufflated abdomen and will help
surgeon to evaluate the work space they need to
manipulate with robotic arms during surgery.
The results showed as we expected, the height
of abdomen is increasing as we proceed during
insufflation, considering the width, initially it
starts to decreasing and again increasing in
most of cases. We have increasing on the
surface as we going ahead in insufflation but
there is significant different between patients in
middle and after insufflation.

Student Presenter(s): Angelica Zampini,
Undergraduate Student in Biomedical
Engineering
FacultyMentor:NasserKashou,Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering

Introduction: Periodic, alternating involuntary
eye movements detected within the first six
months of life characterize Infantile Nystagmus
Syndrome (INS). INS is one of the leading
causes of significant vision loss in children and
affects about 1 in 1000 to 6000 births. In the
present study, we are the first to investigate the
structural pathways of patients and controls
using diffusion tensor imaging (DTI).
Materials and Methods: The subjects included
three related females that ranged in age from 21
to 57 years, with a mean of 35 years all currently
diagnosed with INS with an age and gender
matched control group that ranged in age from
23 to 55 years, with a mean of 34.7 years. MRI
scans were acquired using DTI sequences on a
3.0 Tesla GE scanner. Conversion to threedimensional fiber tracking images was
completed using Trackvis (www.trackvis.org).
Five regions of interest (ROIs) were manually
segmented, (1) the pons, (2) the right
cerebellum, (3) the left cerebellum, (4) the
brainstem and (5) the thalamus. In addition,
tracks were created to visually model the fibers
running through each ROI. Further analysis
utilized Trackvis to produce statistics for
volumetric differences with voxel counts, and
connectivity differences with fiber counts for
each region.
Results and Discussion: In this study, diffusion
tensor imaging (DTI) was utilized to compare the
number of white matter tracks between INS
patients and controls. Based on a review of the
literature, this is the first study to use these

The other results showed there is no significant
relationship between variation in height and
width and amount of stretch on surface of
abdomen versus BMI and age in middle and
after insufflation.
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imaging techniques to assess these fiber tracks
of patients with INS. If INS is defined as lack of
control of eye movements then we would expect
to see differences such as fiber count and/or
misrouting at the pons and cerebellum. The
current hypothesis was that the pontine nuclei of
the pons and the vestibuloocular cerebellum,
specifically the flocculonodular lobe, correspond
to the oculomotor neural circuitry pathways of
INS. The results showed a reduced number of
fibers for INS patients in both cerebellar
hemispheres and the brainstem, specifically the
pons. Structural differences were seen in the
vermis of the cerebellar segmentations as well.
Due to an insignificant difference in the number
of fibers within the thalamus ROI, further
analysis is needed to conclude any contribution
to INS.
Conclusions: The identification of specific brain
regions influencing the neural connectivity of INS
will lead to development of pharmacologic or
surgical intervention strategies increasing visual
acuity and overall quality of life. The fiber
differences at the brainstem and cerebellum
levels may ultimately affect the oculomotor
pathways. However, more structural studies are
needed to localize the regions in order to deter
mine the specific pathway(s) correlating to INS.

magnetic resonance imaging (fMRI) in cognitive
neuroscience.
Introduction: fMRI is a non-invasive method of
assessing brain-function by utilizing MRI signal
changes associated with neuronal brain activity
based on the blood oxygenation level dependent
(BOLD) signal. The BOLD signal is dependent
on the state of oxygenation of the hemoglobin
molecule. The concentration of oxygen in
hemoglobin is the driving factor which
determines the BOLD signal intensity. Areas of
the brain with higher concentrations of oxygen in
hemoglobin give a brighter signal as compared
to the ones with lower concentrations. The study
is a combination of behavioral and brain imaging
data to create cognitive models that will be able
to track the learning process of the participants.
Methods: Fifteen young adults, ten males and
five females, ranging in age from 19 to 35 years,
participated in a ten-week study. Eight partici
pants dropped out either voluntarily or were
excluded for different reasons, while the
remaining seven finished the whole study. The
study included seven behavioral sessions and
three brain imaging sessions (weeks 2, 6 and
10). The collected data were analyzed utilizing
MATLAB and FMRIB’s Software Library (FSL).
The statistical analysis was performed using
JMP.
Results: The participants showed improved
performance-accuracy over the course of ten
weeks. The correlation between activation and
brain regions was not statistically significant due
to the small number of participants. The
activation increased from week 2 to week 6 and
then decreased after week 6 to week 10.
Conclusion: This study suggests that brain
activation associated with learning decreases
when a complex visual task has been learned.
Co-Authors/Collaborators: Nasser Kashou,
Ph.D., Ion Juvina, Ph.D., Priya Ganapathy,
Ph.D.

“Functional Magnetic Resonance
Imaging for Predicting Performance
Based on Visual Object Recognition
Task”
Student Presenter(s): Mohd Usmani,
Graduate Student in Biomedical Engineering
FacultyMentor:NasserKashou,Ph.D.&IonJuvina,
Ph.D.
Department:Biomedical,Industrial&HumanFactors
Engineering;Psychology

Purpose: To understand the learning process of
participants and examine regions of brain
associated with learning a complex visual task
by utilizing the applications of functional
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Chemistry
“Synthesis of New Class of Nanoscale
Bimetallic Particles”

optical emission spectroscopy (ICP-OES) for
iron and silver concentrations. This study
provides preliminary evidence that Fe-AgNP can
be produced in a simplified manner with
consistent desirable physiochemical properties.
Co-Authors/Collaborators: Sushil R. Kanel,
Seth W. Brittle, Marjorie M. Markopoulos, M.S.,
David M. Kempisty, Ioana Pavel-Sizemore, Ph.D.

Student Presenter(s): Emily Artz,
Undergraduate Student in Psychology
FacultyMentor:IoanaE.Pavel-Sizemore,Ph.D.
Department:Chemistry

Nanomaterials are increasingly prevalent in
numerous commercial, industrial, and medical
applications due to their unique properties
arising from their diminished dimensions and
high surface area-to-volume ratio. Research
shows promising future applications including
water treatment and drug delivery vehicles.
Standardizing the synthesis of nanomaterials is
paramount to deliver a consistent product with
reproducible
attributes.
Additionally,
characterization of nanomaterials’ unique
physiochemical attributes is necessary to assess
environmental and biological interactions. This
study both synthesizes and characterizes a
bimetallic nanomaterial consisting of an iron core
with a silver shell (Fe-AgNP). Currently, most
bimetallic syntheses involve complex, multiplestep procedures. This study employs a simple
one-pot, four-ingredient synthesis to create the
Fe-AgNP in a 2:1 silver to iron ratio. Briefly, at
ambient conditions, iron sulfate (FeSO4, 4.6 mM)
solution is mixed with trisodium citrate
(Na3C6H5O7, 0.5 mM) and sodium borohydride
(NaBH4, 9.2 mM) to form the iron core. After 5
minutes, silver nitrate (AgNO3, 9.2 mM) is added
to encapsulate the iron core with silver to create
the bimetallic nanomaterial. The final product is
a
reddish-yellow
Fe-AgNP
colloid.
Characterization of the colloids includes the
following
microscopic
and
spectroscopic
techniques: ultraviolet-visible spectroscopy (UVVis) and Raman spectroscopy for purity;
scanning electron microscopy (SEM) for size
distribution, and inductively-coupled plasma with

“Measuring Total Silver Accumulated
within Hudson River Crayfish Exposed
to Silver Nanoparticles”
Student Presenter(s): Seth Brittle, Graduate
Student in Environmental Science
FacultyMentor:IoanaE.Pavel-Sizemore,Ph.D.
Department:Chemistry

The unique properties that make silver
nanoparticles (AgNPs) desired in various
commercial, industrial and medical applications
is generating concern about their inevitable
release into freshwater environments. This study
focused on establishing the freshwater crayfish,
Orconectes virilis, as a potential bioindicator of
nanosilver pollution. Crayfish was chosen as a
biological model because it is a common
bioindicator in metal polluted aquatic
environments. Creighton colloidal AgNPs were
synthesized, characterized, and then used to
treat environmentally controlled aquaria in three
varied concentrations: 30.6, 122.4, and 367.3 µg
L-1. Theses concentrations were chosen to
simulate EPA wastewater effluent allowances
and closely match previous research. Control
groups included: a) cages emerged into the
Hudson River, and aquaria containing b) only
Hudson River water, c) sodium borohydride
(NaBH4), and d) silver nitrate (AgNO3)
treatments of stoichiometrically equivalent
amounts as used in the AgNP synthesis.
Histological analysis of neural tissue exposed to
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analysis and k-Means clustering. Vespucci may
also perform a number of pre-processing
methods including normalization, baseline
correction, and background subtraction.
Vespucci was written primarily with a focus on
Raman spectroscopy, but is capable of handling
other kinds of chemical data, including IR
spectroscopy and mass spectrometry, provided
that the data can be expressed in a plain text
file. Additional pre-processing and analysis
methods can be performed using interfaces with
R and GNU Octave. In this study, the software
has been successfully used to analyze the
occurrence of Raman signals related to specific
moieties in several large spectral-spatial data
sets. Vespucci is free software distributed under
the terms of the GNU General Public License.
Co-Authors/Collaborators: Adam C. Stahler,
Ioana E. P. Sizemore, Ph.D.

AgNPs demonstrated vacuolization, necrosis
along with neutrophil infiltration, while tissue
exposed to parental compound AgNO3 had the
more predominant cases of vacuolization and
hypertrophy. Silver accumulation was observed
in chemically digested tissues using inductively
coupled plasma optical emission spectroscopy
(ICP-OES). The external calibration and
standard addition methods endorsed by U.S.
Environmental Protection Agency indicated that
the most significant accumulation of nanosilver
was in the hepatopancreas (19.2±0.2 µg g-1 for
the highest AgNP treatment). The most
significant accumulation of ionic silver occurred
within the gills (22.4±0.8 µg g-1 for the highest
Ag+ treatment). Thus, it was shown total silver
accumulated in the hepatopancreas of
freshwater crayfish serves as the best estimate
of nanosilver pollution, while the total silver
accumulated within the gills serves as a better
estimate for ionic silver pollution. This work
demonstrates the potential to use O. virilis as an
aquatic bioindicator species for silver and raises
concerns of AgNP accumulation in freshwater
organisms.
Co-Authors/Collaborators: Sesha L. A. Paluri,
Daniel P. Foose, Matthew T. Ruis, Matthew T.
Amato, Nhi H. Lam, Bryan Buttigieg, Zofia E.
Gagnon

“Influence of Solvents on the Physical
Properties of Materials for Organic
Photovoltaic Devices”
Student Presenter(s): Anna Foote, Graduate
Student in Chemistry
FacultyMentor:RachelAga,Ph.D.
Department:Chemistry

Implementation of various fabrication
techniques, specifically solvent annealing and
solvent additives, has led to improved
efficiencies of organic photovoltaic devices. This
is in part due to effects of solvents on the
physical properties of polymer donor films. To
gain a basic understanding of the role of
solvents in influencing absorption, surface
tension, and bandgap of organic films, we
present a comparative study of donor-acceptor
blends in different solvent and solvent mixtures.
Investigations have been carried out for P3HT
(poly(3-hexylthiophene)), PTB7 (polythieno[3,4
b]-thiophene-co-benzodithiophene), PC61BM
(C61-butyric acid methyl ester), and PB71BM
(C71-butyric acid methyl ester). The physical

“Vespucci: A software Tool for the
analysis of Spectroscopic Datasets”
Student Presenter(s): Daniel Foose,
Graduate Student in Chemistry (M.S.)
FacultyMentor:IoanaE.Pavel-Sizemore,Ph.D.
Department:Chemistry

A software package has been successfully
developed and tested for the analysis and
imaging of large spectral datasets with and
without spatial and temporal data. Vespucci is
capable of several established analysis
techniques, including univariate imaging, partial
least-squares discriminant analysis, vertex
components analysis, principal components
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“Determination of Minor and Trace
Impurities in Barite Minerals with ICP
OES”

properties reported are based on UV-Vis
spectroscopy, optical tensiometry, and cyclic
voltammetry measurements of the organic films.
The solvents used to prepare the organic films
are chlorobenzene and 1,2-dichlorobenzene,
with and without 1,8-diiodooctane as an additive.
Co-Authors/Collaborators: Eric Niwemukiza,
Michael J. Goldcamp, and Rachel S. Aga, Ph.D.

Student Presenter(s): Yiscka Gooijer,
Graduate Student in Analytical chemistry
FacultyMentor:Steven.R.Higgins,Ph.D.
Department:Chemistry

The goal of this project is to develop a method to
determine minor and trace impurities in barite
minerals with inductively coupled plasma – optical
emission spectrometry (ICP-OES). Barite is a
mineral composed of barium sulfate (BaSO4), with
possible minor and trace elements such as calcium,
copper, iron, manganese, magnesium, lead and
strontium occurring as substitutional impurities. The
mineral naturally precipitates on the bottom of the
ocean which leads to sediments. Due to unfavorable
thermodynamics and kinetics of dissolution, barite is
only sparingly soluble in water or concentrated nitric
acid. The first step in this project was making a
digesting method for barite. Chelating agents, such
as ethylene-diaminetetraacetic acid (EDTA) can form
strong complexes with metal ions, such as Ba2+, in
solution at a high pH. Experiments were carried out
over a range of EDTA concentrations (1.0 – 50 mM
solutions, pH≈13), at room temperature (22°C), as
well as at 80 °C. These experiments show that the
total dissolved barite increases with an increasing
concentration of EDTA and a higher temperature
(80°C). By using a hot plate to heat and stir, a higher
concentration of Ba2+ is obtained when compared to
the use of an ultrasonic bath. The Ba2+ concentration
is measured on the ICP-OES using the emission
lines at 445.403 and 493.408 nm. The second step
in the project is to analyze the minor and trace
impurities in barite. Most likely strontium is the main
impurity because the mineral celestine, composed of
strontium sulfate (SrSO4), naturally precipitates
nearby the barite mineral. Furthermore, barite and
celestine form a complete solid solution series. The
trace metal composition of the barite specimens
used in this project will be presented.
Co-Authors/Collaborators: Jacquelyn N. Bracco
and Steven R. Higgins

“Computational Estimation of the pKas
of Purines”
Student Presenter(s): Kara Geremia,
Graduate Student in Chemistry
FacultyMentor:PaulSeybold,Ph.D.
Department:Chemistry

The acid dissociation value pKa of a compound
provides important information regarding the
neutral and ionic forms of the compound present
under different conditions. However, for many
compounds experimental pKa values are not
available, and for others the measured values
are sometimes uncertain. Consequently, having
a computational means for estimating pKa values
can be of benefit for biochemical,
pharmaceutical, polymer, and many other
studies. Purines form a key group of bioactive
compounds whose acid/base activities are of
considerable interest. The purine class includes
such diverse compounds as the nucleic acid
bases adenine and guanine, the gout-related
compound uric acid, the stimulant caffeine, and
the leukemia drug 6-mercaptopurine. We have
developed a computational method for
estimating purine pKas using a quantitative
structure property relationship (QSAR)
approach. A group of 25 purines and related
compounds was first assembled and then
examined using the semi-empirical quantum
chemical method RM1. This was followed by an
ab initio analysis based on density functional
theory and the functional defined by Becke, Lee,
Yang, and Parr with the basis set 6-31+G**.
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“Polymerization of PEEK AB Monomers with Oxyalkylene Linkages Via NAS and
Friedel-Crafts Reactions”
Student Presenter(s): Shannon Hennelly, Graduate Student in Chemistry
FacultyMentor:WilliamFeld,Ph.D.
Department:Chemistry

Poly(ether ether ketone)s (PEEK) have unique thermal stability, solvent resistance and mechanical
properties. Since the original synthesis of PEEK, many modifications have been made to enhance their
properties. Previously, PEEK monomers having oxyalkylene linkages were synthesized and
polymerized in typical AA + BB polymerization reactions using NAS conditions. Two AB versions of
these monomers (4-fluorophenyl)(4-(2-(4-hydroxyphenoxy)ethoxy)phenyl)methanone and 4-(2-(4
phenoxyphenoxy)ethoxy)benzoic acid have been synthesized and polymerized by typical NAS
(Potassium Carbonate, Toluene, NMP) and Friedel-Crafts (MSA, Phosphorous Pentoxide) procedures,
respectively.

“Work Function Modification of Metal
Electrodes by Deposition of Carbon Nanotubes and PEDOT:PSS Via Aerosol Jet
Printing”
Student Presenter(s): Carly Jordan, Graduate Student in Chemistry
FacultyMentor:RachelS.Aga,Ph.D.
Department:Chemistry

Organic electronic devices could benefit from electrodes with tunable work functions. In this work,
modification of work function is achieved by deposition of thin films of carbon nanotubes or
PEDOT:PSS on nickel via aerosol jet printing. We show that the resulting work function exhibits
dependence on the thickness of the CNT or PEDOT:PSS layer and the underlying metal. Ambient
Kelvin probe was employed to characterize the effective work function. The thickness of the printed
films were determined by surface profilometer. By modifying the work function, the metal/organic
semiconductor interface is also altered. We evaluate the effect of this change on device performance
by using the PEDOT:PSS-coated electrodes to fabricate Schottky photodetectors, employing a poly(3
hexylthiophene):C61-butyric acid methyl ester (P3HT:PC61BM) composite.
Co-Authors/Collaborators: Roberto S. Aga, Jr., Eric Kreit, Carrie M. Bartsch, Emily M. Heckman,
Rachel S. Aga, Ph.D.
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“Synthesis and Reactions of 3-Phenyl-5-methyl-1,3,4-oxadiazolin-2-one”
Student Presenter(s): Jimmy Klaasen, Undergraduate Student in Chemistry
FacultyMentor:KennethTurnbull,Ph.D.
Department:Chemistry

The main goals of this research were to improve the synthesis, explore the mechanism of preparation,
and study the subsequent reactions of 3-phenyl-5-methyl-1,3,4-oxadiazolin-2-one (1). The latter had
been made previously by Badami and Mallur in high yield by the reaction of 3-phenylsydnone with
bromine in acetic anhydride. In contrast, in our hands, Badami’s procedure generated a substantial
amount of a by-product (up to ~12%), which we characterized as the novel 5-bromomethyl species 2. In
an attempt to diminish the amount of 2, numerous alterations were made to the reaction protocol.
Ultimately, an optimal procedure was developed and the latter was scaled up to the mutigram level,
wherein the amount of by-product was reduced to ~1-2%.
With larger quantities of 2 now available we have explored the subsequent chemistry of this novel
heterocycle and we have now shown that electrophilic, aromatic substitution (to form 3) is possible with
very reactive electrophiles. This discovery will allow access to otherwise difficultly accessible congeners
and the scope and limitations of the process will be discussed.
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“Quantification of ConcentrationDependent Uptake of Silver
Nanoparticles (AgNPs) in Vero 76 cells
by ICP-OES”

method for the quantification of AgNPs
accumulated in cells. In this study, inductively
coupled plasma optical emission spectroscopy
(ICP-OES) was used as a sensitive analytical
technique for the quantification of total Ag
uptaken in Vero 76 cells (derived from African
green monkey kidneys) at 24 hr incubation of
AgNPs. For this, negatively charged CreightonAgNPs- and positively charged cetyltrimethyl
ammonium bromide (CTAB)-AgNPs+
synthesized in the laboratory were employed.
Tangential flow filtration (TFF) was utilized to
size-select, purify, and concentrate AgNPs. After
the physicochemical properties of AgNPs were
characterized using UV-vis absorption
spectroscopy, ICP-OES, TEM and Raman
spectroscopy, cells were incubated with 0-300

Student Presenter(s): Nhi Lam,
Undergraduate Student in Chemistry
FacultyMentor:IoanaE.Pavel-Sizemore,Ph.D.
Department:Chemistry

Over ~23% of the consumer products exploit the
well-known antimicrobial properties of
nanosilver. In spite of their increasing
applications, AgNPs have their own drawbacks;
particularly small (< 20 nm), spherical AgNPs
can easily penetrate through cells and exert
toxicities. Although toxicities of AgNPs have
been widely studied, there is no standardized
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µg mL-1 of AgNPs for 24 hr. This was followed by
collection of culture media, buffer washes (3x)
and cellular portion for ICP-OES analysis. The
results showed that the total Ag accumulation in
media is at least over an order magnitude
higher. For example, for the 3.00 µg mL-1 of
AgNP- treatment, 0.03 µg mL-1 and 2.03 µg mL-1
were accumulated in cells and media,
respectively. For the 3.00 µg mL-1 of AgNP+
treatment, 0.18 µg mL-1 and 1.75 µg mL-1 were
accumulated in cells and media, respectively.
Cellular accumulation of total Ag was shown to
be concentration dependent. Due to the opposite
charge of the cell membrane and AgNPs+, more
Ag were found to accumulated within cells than
for the AgNP- treatment. The results derived
from this study will serve as a reference for
future cytotoxicity and nano-viral studies.
Co-Authors/Collaborators: Sesha L. A. Paluri
and Ioana E. P. Sizemore, Ph.D.

presence of the CO-NH moiety is critical for
activity, it is not surprising that the three points of
diversity offered by N-alkylation of this scaffold is
rarely exploited for drug discovery purposes.
Since arylidene oxindoles have potential beyond
that of kinase inhibitors, one of the goals of our
research program has been to develop
expedited methods for their preparation while
being amenable to multi-parallel synthesis. An
overarching stratagem of this design concept
was to achieve these goals through a libraries
from libraries approach, wherein sub-libraries of
precursor compounds could be prepared and
screened for alternative applications before
subjecting these compounds to further
elaboration for subsequent screens in terms of
other applications. The N-alkylation of
benzylidene oxindoles is a reaction that has
seen only limited usage and sometimes as the
first step in a multi-step sequence (without
isolation or characterization of the initial
alkylated product). We find that the N-alkylation
of benzylidene oxindoles with benzylic or
propargylic halides can be effected using either
of three bases; the soluble liquid base
K2CO3/DMF, solid supported KF/alumina, or
DBU in ethanol.
Co-Authors/Collaborators: Kyle J. Knisley,
Kaleb W. Cox, and Daniel M. Ketcha

“Methods for N-Alkylation of
Benzylidene Oxindoles”
Student Presenter(s): Amanda Lock,
Graduate Student in Chemistry
FacultyMentor:DanielKetchaPh.D.
Department:Chemistry

Given the ambident reactivity of oxindoles in
terms of N- versus C-alkylation, realization of the
three points of diversity available to (presumably
benzenoid substituted) benzylidene oxindoles is
normally achieved via a sequence involving
initial N-alkylation of the corresponding isatin
precursor, reductive deoxygenation to the N
alkylated oxindole, and finally aldol condensation
to the desired target. Since benzenoid
substituted isatins are generally more readily
available than the corresponding oxindoles, an
alternate but much less examined manifold
involves reduction of the isatin to an oxindole,
aldolization followed by N-alkylation of the
resultant benzylidene oxindole. In light of the fact
that arylidene oxindoles have most often been
studied as kinase inhibitors, wherein the

“Proxy-PET Building Blocks as a
Design Element for Library Synthesis”
Student Presenter(s): Lainey Mallin,
Graduate Student in Chemistry
FacultyMentor:DanielKetchaPh.D.
Department:Chemistry

In light of continual improvements in the
radiochemical synthesis of 2-[18F]fluoroethyl
azide ([18F]FEA), "click labeling" of alkynyl
substituted targeting agents via a 18F-linked
1,2,3-triazole appendage is becoming a method
of choice for positron emission tomography
(PET) imaging purposes. The Proxy-PET
concept takes the prospective view that since
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the fluoroethyl triazole appendage must be
present in eventual PET imaging agents,
building blocks incorporating a "cold-version" of
this requisite feature might be prepared and
utilized early on in the library synthesis. With
such a cold reporter group present in the initial
binding assays, it is readily seen that an optimal
targeting agent, once discovered, represents the
actual PET imaging agent when prepared with
an 18F-reporter.
Co-Authors/Collaborators: Hans de Kraker,
Stephanie S. Huthmacher, Daniel M. Ketcha

The polymers were characterized by size
exclusion chromatography, NMR spectroscopy,
thermogravimetric analysis and differential
scanning calorimetry. The polymers displayed
moderate thermal stability in air, glass transition
temperatures depending on the R group.
Co-Authors/Collaborators: Eric Fossum, Ph.D.

“Tuning the Physical Properties of
Poly(arylene ether)s Prepared from 3,5
Difluorobenzenesulfonamides”

Student Presenter(s): Kevin O'Neil, Graduate
Student in Chemistry M.S

“A Study of the Adsorption Behavior of
Silver Nanoparticles at Corundum
Interfaces Using Inductively-Coupled
Plasma Optical Emiss”
FacultyMentor:IoanaE.Pavel-Sizemore,Ph.D.
Department:Chemistry

Student Presenter(s): Renata Mitton,
Graduate Student in Chemistry

Nanotechnology, in particular silver
nanoparticles (AgNPs), have experienced
increase interest due to their use in numerous
consumer products. This increase in AgNP
applications raises growing concern about their
release into the environment. As a large portion
of soils, minerals are able to affect the mobility
and availability within geochemical and aquatic
systems. However, little is known about the
interaction of AgNPs with minerals. To
investigate these aspects, the mixtures of
AgNPs (~15 μg mL-1, ~10 nm in average
diameter) and mineral surfaces (corundum, α
Al2O3, as a mineral model 1.0 x 104 mg L-1, 149
nm in diameter) were characterized in the
presence of an ionic strength adjuster (0.005 M
NaNO3). AgNPs were synthesis via the
Creighton method, which involves the reduction
of AgNO3 using NaBH4. Surface complexation
and percent adsorption of AgNPs to corundum
were examined over a pH ranging from 6 to 12
and at different incubation times (from 5 min to
18 hrs) by Raman spectroscopy and inductively
coupled plasma optical emission spectroscopy
(ICP-OES), respectively. ICP-OES has shown
an increase in the % AgNP adsorbed when the
pH is adjusted from 9 to 6, and a desorption

FacultyMentor:EricFossum,Ph.D.
Department:Chemistry

A series of functionalized poly(arylene ether)s,
PAEs, based on 3,5-difluorobenzene
sulfonamides with varying groups on the
sulfonamide moiety were investigated. The main
goal of the project was to tune the thermal and,
potentially, electronic properties of the PAEs by
altering the organic groups present on the
sulfonamide nitrogen atom, including
combinations of alkyl, allyl, aryl, and benzyl
moieties. Furthermore, the benzyl and aryl
groups provide sites for the introduction of aryl
bromides and iodides, which can undergo further
modification via post polymerization modification
chemistry.
Using 3,5-difluorobenzenesulfonyl chloride as a
starting material, N-phenyl-N-R-3,5
difluorobenzene sulfonamides were prepared,
followed by conversion to the corresponding
PAEs by reaction of 3,5-difluorobenzene
sulfonamides with bisphenol A.
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concentration and time on cellular accumulation
of AgNPs. For this, cells were incubated with
AgNPs+ and AgNPs- at concentrations of 0-300
µg mL-1 for 4, 24 hr and 48 hr. Laboratorysynthesized AgNPs were characterized, sizeselected, purified and concentrated via
tangential flow filtration (TFF) to achieve ~10 nm
spherical, moderately distributed colloidal
AgNPs. Results from three independent
experiments showed that cells accumulated only
~10-15% of the treated AgNP concentrations
while the accumulations in culture media were
over an order of magnitude greater than the
corresponding cellular concentrations (e.g., at
3.0 µg mL-1 treatments for 4 hr, Ag accumulation
for AgNPs- and AgNPs+ were: 0.16 and 0.26 µg
mL-1 in cells and 0.1.7 and 2.88 µg mL-1 in media
respectively). The cellular portions of AgNPs+ at
300 µg mL-1 treatments accumulated a
magnitude higher Ag than AgNPs-. This study
suggests that ICP-OES can be successfully
employed to quantify the total Ag accumulation
in cells. Furthermore, the physicochemical
properties of AgNPs along with their
characterization in media need to be addressed
when reporting lethal concentrations of AgNPs in
toxicological profiles.

trend when the pH increased from 6 to 9. AgNP
aggregation and flocculation was observed at pH
values below 6 and above 11. An unexpected
increase in the % AgNP adsorbed was noticed
while increasing the pH from 9 to 11 most
probably due to the formation of carbonic acid.
Kinetic studies indicate an increase in the %
AgNP adsorbed with time and the establishment
of adsorption equilibrium after 3 hrs or more
depending on pH. Preliminary Raman data
suggest the formation of a silver oxide layer,
which may be responsible for the kinetic
behavior revealed by ICP-OES.
Co-Authors/Collaborators: Seth W. Brittle,
Jennifer M. Purvis, Steven R. Higgins, Ioana E.
Pavel Sizemore, Ph.D.

“ICP OES –Based Quantification of
Silver Nanoparticle Accumulation in
Vero 76 cells”
Student Presenter(s): Sesha Arathi Paluri,
Graduate Student in Biomedical Sciences
FacultyMentor:IoanaE.Pavel-Sizemore,Ph.D.
Department:Chemistry

Silver nanoparticles (AgNPs), due to their widely
exploited antimicrobial properties, emerged as
one of the most extensively used nanomaterials
(comprise ~23% of the consumer products). The
multifaceted applications also led to an increase
in human exposure and environmental release of
AgNPs, resulting in subsequent cellular and
genetic toxicities. Despite the reported
bimolecular perturbations following their subcellular localization, there is insufficient
information on the cellular accumulation as a
function of their physiochemical characteristics.
The main goals of the current study are to: a)
establish inductively coupled plasma optical
emission spectroscopy (ICP-OES) for the
accurate quantification of total Ag accumulated
in cellular and media portions of actively dividing
African green monkey kidney (Vero 76) cells and
b) determine the effect of surface charge,

“Evaluation of Water Quality in and
Around Glen Helen Nature Preserve:
Fall 2014”
Student Presenter(s): Saagar Patel,
Graduate Student in Chemistry
FacultyMentor:AudreyMcGowin,Ph.D.
Department:Chemistry

Students in the Environmental Chemistry course
(CHM 4020/6020 SVRI taught by Prof. Audrey
McGowin) performed water quality analysis in
and around Glen Helen Nature Preserve from
September to November of 2014. In addition to
the usual water quality parameters (E. coli,
dissolved oxygen, temperature, turbidity, pH,
and conductivity), students analyzed trace
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metals (aluminum, arsenic, cadmium, chromium,
copper, iron, lead, manganese, nickel, strontium,
and zinc) and anions (fluoride, chloride, nitrite,
bromide, nitrate, phosphate, and sulfate). Sites
within Glen Helen along the walking trails were
sampled including the Yellow Spring, the
Traveler’s Spring, Birch Creek, and Yellow
Springs Creek. Two sites along Highway 68, the
Grinnell Road spring (Dairy Spring), the
wastewater treatment plant effluent, the Little
Miami River, and a well in the south glen were
also sampled. Nitrate levels were above the
EPA drinking water limit of 44 parts-per-million
nitrate (mg/L) in the well. Nitrates come from
runoff of human and animal wastes and/or
fertilizers. A water treatment system was
installed to remove nitrate and a follow up
sample showed that it reduced the nitrate level
to below the EPA drinking water limit. The
Yellow Spring was found to be free of E. coli, but
the Grinnell Road and Traveler’s springs
contained 100 and 300 colony forming units per
100 milliliters, respectively. Water from these
sources should not be consumed since E. coli is
a microorganism that comes from human and
animal feces. Finally, the class reported to local
Ohio EPA officials that there is no discharge into
Glen Helen from a local foundry effluent pipe
(NPDES Permit 1IN00095001). EPA
acknowledged that the foundry wastewater
discharge was flowing into a sinkhole and
directly into groundwater. This continues to be
an issue with no permanent fix. All other
parameters were within acceptable limits.
Co-Authors/Collaborators: Nathaniel Brackett,
Brannon Dunn, Robert Magley, Jennifer Purvis,
Sarah Steele, Jonathan Tumey, Katie Watson,

James Waweru, Benjamin Wick, Scott Atkinson,
Audrey McGowin, Ph.D.

“Toward High Temperature
Elastomers Based on Poly(arylene
ether)s Derived From 3,5
Difluorobenzene Sulfonamides”
Student Presenter(s): Joel Schmitz, Graduate
Student in Chemistry
FacultyMentor:EricFossum,Ph.D.
Department:Chemistry

Due to being excellent activators, sulfonamide
groups were used to synthesize poly arylene
ethers (PAEs) through meta-activated
nucleophilic aromatic substitution (NAS). A
series of N-alkyl-N-phenyl-3,5-difluorobenzene
sulfonamides was synthesized, with alkyl groups
ranging from methyl to dodecyl, along with N
allyl-N-phenyl-3,5-dilfluorobenzene sulfonamide.
These sulfonamides were then polymerized with
bisphenol-A and the molecular weights of the
polymers were determined using gel permeation
chromatography (GPC). Thermal gravimetric
analysis (TGA) and differential scanning
calorimetry (DSC) were used to determine the
glass transition temperatures (Tg) of the
polymers. Tg values were inversely proportional
to the alkyl length chain of the polymer with the
methyl version possessing a Tg of 122 °C while
the dodecyl group exhibited a Tg of only 46 °C.
Introduction of the allyl group provides potential
access to “post” polymerization modification
reactions through thiol-ene chemistry as well as
a site for cross-linking to afford elastomers.
Co-Authors/Collaborators: Marina Andrejevic;
Eric Fossum, Ph.D.
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College of Engineering and Computer
Science
“Arterial Spin Labeling”

Student Presenter(s): Aouatef Chihi, Undergraduate Student in Biomedical Engineering
FacultyMentor:NasserKashou,Ph.D.
Department: CollegeofEngineeringandComputerScience

Cerebral blood flow, or CBF, is responsible of delivering glucose and oxygen to the brain to maintain
the needed ATP for basal metabolism and for increased neural activity. CBF is then representing a
good indicator of brain function. Different methods are being used to measure CBF, but most of them
are based on the injection of exogenous tracers that can have undesirable effects on the body. One of
the safest methods of measurement is Arterial spin labeling (ASL). ASL is a noninvasive fMRI
technique that uses water as an endogenous tracer to measure CBF. It is based on the principle of
labeling, which consists of the change of the magnetic state of protons either by saturation or inversion.
Having many advantages over other methods of imaging, ASL fMRI technique is used in many clinical
applications to study the changes occurring in the brain at normal states and in case of diseases. In my
presentation, I will focus on the theory behind ASL fMRI, the main techniques, and the available clinical
applications.
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Computer Engineering
“Probabilistic Techniques to Understand City Events”
Student Presenter(s): Pramod Anantharam, Graduate Student in Computer Science &
Engineering
FacultyMentor:K.T.PrasadPh.D..
Department:ComputerEngineering

Time series observations are readily and naturally available in domains such as finance, health care,
smart cities, and system health monitoring. Increasingly, time series observations include both sensor
and textual data generated in the same spatio-temporal context creating both challenges for dealing
with heterogeneous data and opportunities for obtaining comprehensive situational awareness. For
example, in a city, there are machine sensors and citizen sensors observing the city infrastructure (e.g.,
bridges, power grids) and city dynamics (e.g., traffic flow, power consumption). In this research, we
investigate extraction of city events from textual observations and utilize them explain variations in the
sensor observations. This will improve our understanding of city events and their manifestations due to
the complementary nature of observations provided by the machine sensors and citizen sensors.
Co-Authors/Collaborators: Amit Sheth, Ph.D.

“Learning to Rank Tweets based on Newsworthiness and Credibility”
Student Presenter(s): Jacob Ross, Graduate Student in Computer Science
FacultyMentor:K.T.PrasadPh.D.
Department:ComputerEngineering

In this thesis, we create a robust and general feature set for learning to rank algorithms that rank tweets
based on credibility and newsworthiness. In previous work, it has been demonstrated that when the
training and testing data are from two distinct time periods, the ranker yields a poor NDCG score. We
improve on this by creating a feature set that is not over fit towards a particular year or set of topics.
How people utilize social media changes as time progresses, and the topics discussed vary drastically.
Thus, it is important to be able to have a set of features that can perform well across many different
topics, and across different years. In our approach, we present a methodology for selecting features
based on how they can capture credibility and newsworthiness regardless of year and topic. In order to
extract such features, we use the studies done on credibility perception of social media, as well as the
clues provided in past works in this domain. We also present new features that, to our knowledge, have
not been used in previous works of this domain.
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Earth & Enviornmental Science
“Observing Patterns in Pittsburg Basin, Illinois Pollen Data Using Detrended
Correspondance Analysis”
Student Presenter(s): Elizabeth Freeman, Undergraduate Student in Earth & Environmental
Sciences
FacultyMentor:RebeccaTeed,Ph.D.
Department:Earth&EnvironmentalSciences

Pittsburg Basin, central Illinois, contains a long pollen record; dating back at least 130,000 years. The
basal layer is composed of late Illinoian sands. The site includes assemblages indicating a period as
warm as the present last interglacial. Pollen indicates considerable change throughout the record.
Detrended Correspondence Analysis (DCA) was used to summarize the pollen data (from Teed, 2000)
in order to analyze the relationships among climate, vegetation, and fire frequency. The first two
eigenvectors account for 82% of the variation in the terrestrial pollen data. Sample loadings on both
eigenvectors allow comparison of previous and current interglacials and of the Wisconsinan and the
Late Illinoian glacial stages.
Boreal trees such as spruce and pine have high positive loadings on the first eigenvector. Conversely,
the loadings are negative for most herbs and temperate trees. Pollen taxa with higher positive firsteigenvector loadings contain more boreal species, indicating a cooler climate, possibly during the
summer. For eigenvector two, the boreal-tree loadings are neutral while the temperate-tree loadings
are positive. All of the loadings for herbs are negative for eigenvector two. Samples with positive
second-eigenvector values were deposited under more densely forested conditions, while the samples
with negative values reflect a dominance of prairie. This second eigenvector is negatively correlated
with the pollen: charcoal ratio for most zones. Increases in the abundance of prairie taxa appear to be
driven by increases in fire frequency in these zones.
Keywords: pollen, charcoal, fire frequency, eigenvectors, Holocene
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Family Medicine
“Practice Improvement Project: Implementation of a Reminder Sign Regarding
Uncontrolled Hypertension”
Student Presenter(s): Sonia Bennett, Graduate Student in Medicine
FacultyMentor:LisaRighter,M.D.
Department:FamilyMedicine

Hypertension affects 30% of the+A61:M123 US population, but only 53% of patients with hypertension have
it under control. Controlling hypertension reduces risks of cardiovascular and kidney diseases. Addressing
high blood pressure at every visit is key. Strategies to address blood pressure include providing physicians
with educational materials, electronic medical record alerts and reminder systems, and having simple clinical
tools available in exam rooms. The aim of this quality improvement project was to evaluate medication
change in patients with uncontrolled hypertension before and after a reminder sign is placed on the
computer in each exam room. The project was conducted at an urban family medicine residency program
health center. Study population included non-pregnant adult patients 18 years and older. Reminder signs
were placed on computer monitors in exam rooms for 5 weeks. Data on blood pressure and medication
change before and after implementation of the reminder sign was analyzed. After implementation of the
reminder sign there was a 6% decrease in medication change. This was not statistically significant
(p=0.419). The reasons for the unexpected results include short time frame, small sample size, and small
numbers due to already implemented interventions.
Co-Authors/Collaborators: Elizabeth Righter, M.D.

“No Dessert in a Desert: Identification and Implications of the Food Desert around
an Urban Hospital”
Student Presenter(s): RJ Sontag, Graduate Student in Medicine
FacultyMentor:ThereseZink,M.D.
Department:FamilyMedicine

As Montgomery County, Ohio’s incidence of adult obesity approaches 1/3, interest in access to healthy food
in the impoverished neighborhood surrounding Dayton’s Good Samaritan Hospital increases. We seek to
determine whether the area is a food desert and to evaluate the potential implications of such a label. In an
attempt to arrive at a definition, current literature was reviewed using the search term “food desert” in
publications from 2009 to 2014. The review revealed that though food access can mean proximity to
supermarkets, convenience stores, or even fast food restaurants, buying power is only maximized at
supermarkets. We found that the hospital is in a food desert with residents living more than a half mile from
a supermarket, and nearly 20% of households lack vehicle access. Defining an area’s food options, price,
quality, and nutritional value is not without controversy, and the importance of defining a food desert may be
limited. Implications of such a determination are complex, and habitual behaviors are difficult to change.
Proximity to a supermarket may not correlate with healthy choices. Federal policy makers consider the
current food desert research to be inconclusive and question the importance of food desert mapping. Ohio is
currently attempting to follow in the footsteps of the many states that have embraced food desert mapping
and focused public-private grocery financing, though preliminary studies of the desired healthy behavioral
changes are either too few or actually do not show positive benefits.
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History
“Espionage in America”
Student Presenter(s): Daniel Lauro, Undergraduate Student in History
FacultyMentor:DrewSwanson,Ph.D.
Department:History

For much of the 20th century the American public has had a tenuous relationship, at best, with
espionage. In the literature and media of entertainment the art of espionage and the spy are portrayed
heroically and often romanticized. Television is rife with shows on espionage, shows like Covert Affairs,
Burn Notice, and 24 are of all relatively recent stock. The spies themselves are portrayed as
resourceful, independent, glamourous, jet setting playboys, and women. Despite the glitz and glamour
of this image espionage and the agencies involved, are viewed by the American public in a negative
light. In the real world spies and espionage are seen as being dirty, underhanded, indirect, and
inherently un-American in nature. For Americans resorting to subterfuge is akin to punching below the
belt in boxing, it goes against the very core of the mythical ideal of American exceptionalism. “Dirty
tricks are simply not tolerated in the American code of ethics.”1
The opinion of the American public in fact reflects a deeper and more pressing paradox that exists
within our society. The issue is that for much of its history America has been willing to do whatever is
necessary in order to succeed in times of duress, yet once the danger has passed America returns to
its mythological ideals and condemns those actions it willingly undertook. In the case of espionage, not
only is it in fact a very American way of doing things, it has also been instrumental in the creation,
continued existence, and success of the nation as a whole. In fact, at times when our often vaunted
military was failing to achieve its goals, it was often espionage and not the direct, open, honorable, face
to face conflict that completed the mission.

1

Wallace, Spycraft, 4.
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Kinesiology & Health
“Association of Biodex Balance of
Injury Risk”

Conclusions: To be determined
Key Words: Evidence based research, Biodex
Balance System, Prediction Model
Co-Authors/Collaborators: Erin Schnippel &
Scott Bruce, Ed.D.

Student Presenter(s): Megan Gustin,
Undergraduate Student in Athletic Training
FacultyMentor:ScottL.Bruce,Ed.D.
Department:Kinesiology&Health

“Assessment of the Quality and
Quantity of Athletic Training
Education Program Faculty
Scholarship”

Context: In the Athletic Training literature there
have only been two articles related prediction
modeling to identify those who may be at high
risk for musculoskeletal injury. Balance is an
important concept to dynamic functional
movement. Using the Biodex Balance SystemTM
to form a prediction model may be beneficial in
the athletic populations.
Objective: The purpose of our study was to
determine if the Biodex Balance SystemTM SD is
predictive of individuals at high risk for injury in a
collegiate setting
Design: Cohort study
Setting: Mid-western NCAA, “mid major”
Division I institution
Participants: Data were collected from the
injury reports for both men and women
intercollegiate student-athletes (N=584; (males)
n=307; (females) n=277) for the academic years
of 2013-2014 and 2014-2015.
Intervention: Data were gathered from the
Biodex Clincal Test of Sensory Integration of
Balance (CTSIB). The CTSIB assesses the
athlete’s postural stability under four different
categories: eyes open on firm surface, eyes
closed on firm surface, eyes open on unstable
surface, and eyes closed on unstable surface.
Main Outcome Measures: Demographic data
for subjects including the mean and standard
deviations for age, height and weight, Receiver
Operating Characteristic (ROC) analysis,
sensitivity, specificity, odds ratio and relative risk
were all calculated.
Results: To be determined

Student Presenter(s): Heather Herbst,
Undergraduate Student in Athletic Training
FacultyMentor:ScottL.Bruce,Ed.D.
Department:Kinesiology&Health

Context: Effective as of the January 2014 to
December 2015 continuing education (CE)
reporting period, the Board of Certification has
mandated that 10 of the 50 CE units must come
from approved Evidence Based Practice (EBP)
programs. Similarly the Commission on
Accreditation of Athletic Training Education
(CAATE) has added Evidence Based Practice as
a curricular competency. Currently, no known
studies have been published related to the
scholarship produced by Athletic Training
program faculty members.
Objective: The purpose of this research was to
identify the quality and quantity of the scholarly
publications authored by the faculty of CAATE
accredited Athletic Training programs and
compare the scholarship between the
Professional Undergraduate Athletic Training
Programs (UGATP) and Graduate Athletic
Training Programs (GATP).
Design: Cohort study of faculty members as
identified on the UGATP and GATP websites.
Participants: A total number of 1,096 faculty
members in 367 CAATE Programs, 987 UGATP
faculty affiliated with 308 undergraduate CAATE
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Data Collection and Analysis: Data was
gathered during three separate trials for each of
the three different muscular endurance, core
resistances: single leg wall sit hold, trunk flexion
hold, horizontal trunk hold. Each subject was
timed by two investigators until the subject could
no longer hold the test position. A third
investigator offered corrections to reposition the
subject if they deviated from the standard set
position for each of the tests.
Results: To be determined
Conclusion: To be determined
Key Words: Inter-rater Reliability, Intra-rater
Reliability, Core resistance
Co-Authors/Collaborators: Megan M Torres
and Kyle J. Lipscomb

Programs and 109 GATP faculty affiliated with
28 graduate CAATE Programs.
Main Outcome Measure(s): The 367 accredited
graduate and undergraduate professional
athletic training programs in the United States
were identified from the CAATE website. Each
faculty member was identified from their school’s
website which was retrieved from the CAATE
website. Subjects’ names were entered into
Publish or Perish software to obtain the number
of publications per faculty member, their h-index,
and g-index. Finally, athletic training programs
were ranked based on their faculty members’
combined h-index.
Results: To be determined.
Conclusion: To be determined
Co-Authors/Collaborators: Kristen Schroeder
Rachel Fritz

“Comparison of Biodex Balance
System™, Sway Balance System, and
Balance Error Scoring System”

“The Reliability of Three Core
Muscular Endurance Tests Single Leg
Wall Sit Hold, Trunk Flexion Hold,
Horizontal Trunk Hold”

Student Presenter(s): Kevin Swartz,
Undergraduate Student in Athletic Training
FacultyMentor:ScottL.Bruce,Ed.D.
Department:Kinesiology&Health

Student Presenter(s): Jared Rush,
Undergraduate Student in Atheletic Training

Context: Balance assessment is an important
aspect in the evaluation a physically active
individuals in a variety of movement patterns.
There are subjective and objective tools for
assessing balance and at a variety of pricepoints. Dynamic balance platforms and sub
jective balance tests have been used widely in
the past. No studies have examined the relation
ship between these balance assessment tools.
Objective: To compare the Sway Balance
Application, Biodex Balance System™ SD, and
the Balance Error Scoring System (BESS) in a
collegiate population.
Design: Cohort Study
Setting: Collegiate Athletic Training Facility
Participants: The sample of our study included
22 (20.7 ± 2.2 years) physically active collegeaged individuals who volunteered for this study.
There were 11 men and 11 women. Individuals

FacultyMentor:ScottL.Bruce,Ed.D.
Department:Kinesiology&Health

Context: There is an absence in the literature
regarding reliability studies on muscular
endurance core resistance exercises. A reliability
study on muscle endurance core resistance tests
may yield predictive values that can aid in the
ability to indicate individuals who are at high risk
for injury.
Objective: The purpose of this study is to test
the inter reliability and intra reliability on three
muscular endurance tests
Design: Reliability study
Setting: Collegiate athletic training facility
Participants: Subjects were physically active
college students between the ages of 18-32. The
exclusion criteria included any subject with any
thoracolumbar injury or digestive complication.
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participation related injuries for each school by
calculating the number of injured athletes per
sport per season for the Winter of 2013 to the
Fall of 2014 calender.
Results: To be determined
Conclusion: To be determined
Key Words: High schools, injuries, athletic
training rooms
Co-Authors/Collaborators: Aziza Chambers
and Kyle Beasley

with any lower extremity musculoskeletal injury
in the last 6 months were excluded.
Data Collection/ Analysis: Individuals were
tested on the three different assessment tools.
The order the subject was assigned to follow for
the tests were randomly accepted. Subject
performed all three assessments without shoes.
Results: TBD
Conclusions: TBD
Key Words: Biodex Balance System™, Sway
Balance Application, Balance Error Scoring
System, Balance
Co-Authors/Collaborators: Jordan Eshbaugh

“Injury Rates in Intramural Sports”
Student Presenter(s): Charles Briggerman,
Undergraduate Student in Atheletic training

“Comparison of Athletic Training
Room Facilities and Athlete Injury
Rates”

FacultyMentor:ScottL. Bruce, Ed.D.
Department:Kinesiology&Health

Context: Intramural (IM) activities rarely receive
the benefits of having an athletic trainer on site
during competitions and activities. Injury rates
for IM sports has not been reported in the
literature.
Objective: To examine the injury rates in
intramural sports and compare them to
intercollegiate competition related injury rates.
Design: Cohort study
Setting: Intramural participants from a NCAA,
mid-western, “mid-major,” Division I-A institution
in the following sports: Indoor Volleyball, Indoor
Soccer, and Basketball.
Participants: University students and faculty,
both male and female participants, age ≥18.
Measurements: Subjects were divided by
specific sports for which they participated. An
athlete-exposure (A-E) was defined as one
person participating in one intramural
competition/activity. An injury was defined as
one that occurs as a result of intramural
participation and the intramural staff recorded
the injury through their “incident reports”. The
researchers sought permission from the injured
participants to follow them through the course of
their injury to the point of return-to-participation.
For each injured participant, the researchers
tracked the subjects on whether or not they

Student Presenter(s): Bianca WalkerGundolff, Undergraduate Student in Athletic
Training
FacultyMentor:ScottL. Bruce, Ed.D.
Department:Kinesiology&Health

Purpose: The purpose of our study was to
compare the quality of high school athletic
training rooms and injury rates of the high
schools in the Miami Valley and Greater Dayton
Athletic Training Association (GDATA) regions.
We will compare the injury rates of high schools
with better facilities, space and amenities such
as modalities and exercise equipment with those
high schools who have less facilities, space and
equipment.
Subjects: High school athletic training facility
data
Methods: A survey was administered to over
100 high school head athletic trainers who are
members of GDATA and Miami Valley Region.
We requested information pertaining to the
number of athletic training facilities the school
had, the square footage of each athletic training
facility, and the therapeutic intervention
equipment in each athletic training room. We
also inquired about the occurrence of
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Conclusion: Cannot conclude until results are
in.
Keywords: Injury rate, Intramural sports,
epidemiology

sought medical attention beyond that related to
the IM event. Injury rates were calculated as the
number of injuries per 1000 athlete-exposures.
Results: To be determined (As of this writing
results of the study were not finalized)

“Comparison of Post-Graduate Placement by Routes to BOC Eligibility”
Student Presenter(s): Kendra Pontius, Graduate Student in Sport Management
FacultyMentor:ScottL.Bruce,Ed.D.
Department: Kinesiology&Health

Context: Currently there is a debate in the athletic training profession upon the minimum degree
requirement as an entry-point into the profession. An absence of literature comparing professional
undergraduate athletic training programs (UGATP), to professional graduate athletic training programs
(GATP) is one reason cited as to why no change should be made in athletic training education.
Specifically there is no known research that compares post-graduate placement of athletic trainers.
Objective: The purpose of this study was to compare post-graduation placement of students from
professional UGATPs to those graduating from professional GATPs
Design: Quantitative Study
Setting: Online survey
Participants: Program directors from 23 graduate athletic training programs and 24 undergraduate
athletic training programs were contacted to request data on their alums.
Data Collection and Analysis: All participants were e-mailed surveys requesting their assistance with
this research project. The survey was sent to program directors requesting job placement information
on their alums from classes 2008 to 2014. Information was gathered in post-graduate placement in
either graduate school for athletic training or some other medical profession, or first job employment
upon completion of athletic training programs.
Results: TBD
Conclusions: TBD
Keywords: Athletic Training, Retention, Post-graduate job placement
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Leadership Studies in Education
“The SIMPLE Solution”
Student Presenter(s): Kenneth Deffet, Graduate Student in Art
FacultyMentor:NoahSchroeder,Ph.d.
Department:LeadershipStudiesinEducation

We are currently designing a Student-centered Interactive Modular Performance-based Learning
Environment (SIMPLE) to help students practice their skills in certain content domains. Unreal Engine
4 is being used to create this educational game. SIMPLE will be centered around introductory computer
science course content at first, however SIMPLE is being designed so that it can be transitioned to
more than one content domain with minimal modifications. An iterative design process is being used to
develop the environment. Research will begin with a systematic play-testing process that will collect
data at three points in development. Five different types of data will be collected. The results will be
used to guide revisions of the module. Upon completion, the influence of different design features will
be examined in regards to both cognitive and affective outcomes.

48

Mathematics and Statistics
“(261, 105, 42) Abelian Difference Sets Do Not Exist”
Student Presenter(s): James Hufford, Graduate Student in Mathematics
FacultyMentor:K.T. Arasu, Ph.D.
Department:Mathematics&Statistics

Difference sets in the group ℤ3× ℤ3× ℤ37 and the group ℤ3× ℤ9× ℤ7 are known not to exist. The only
open abelian case with a sylow-3 subgroup rank 2 listed in Vera-Lopez and Sanchez's table is ℤ3× ℤ3×
ℤ29. We prove for Vera-Lopez and Sanchez's table that difference sets do not exist in the open group
allowing the appropriate entry to be "no". We also prove that there exist no difference sets (261, 105,
42) for any group with order 261.

“Some New Almost Difference Sets Via Cyclotomy of Finite Fields”
Student Presenter(s): Bo Phillips, Undergraduate Student in Mathematics
FacultyMentor:K.T. ArasuPh.D.
Department:Mathematics&Statistics

Given an abelian group G of order v, a k-subset D<G is called a (v, k, Y, d, t) Almost Difference Set
(ADS) if the multiset (a + (-b): a,b < D, a != b) contains t nonidentity element of G with multiplicity Y, and
(v-1-t) nonidentity elements of G with multiplicity (Y+d). ADS’s are an important class of objects in
number theory with manifold applications to statistics and engineering. Using cyclotomic classes in
finite fields, we develop an algorithm for finding new ADS’s, and present our results obtained by a
computer search.

“New Almost Difference Families via Cyclotomy and Block Designs”
Student Presenter(s): Jace Robinson, Undergraduate Student in Mathematics & Computer
Science
FacultyMentor:K.T. Arasu, Ph.D.
Department:Mathematics&Statistics

Discrete mathematical structures that can be developed using algebra, fi- nite geometry, number
theory, and other combinatorial structures are useful in constructing sequences and arrays with
desirable correlation properties. Using cyclotomic classes and almost difference families (ADFs) in finite
fields, we give theoretical explanations for seven of the computer generated results by Morales (2004),
and thereby discover new infinite ADFs. One of the twelve theorems discovered as a result of this
research is: Let q ≡ 5 mod 8 be a prime power, q = x 2 + 4y 2 for x ≡ 1 mod 4, G be an elementary
abelian group of order q, and C0, ..., C3 be the cyclotomic classes of order 4 of G. Then F = Ai : i = 0,
..., 3 is an ADF in G for A0 = A1 = C0 and A2 = A3 = C2 with parameters: (q, q−1 4 , 4, q−7+2x 4 , 1 −
x, q−1 2 ). These new mathematical theories are of interest to combinatorial design theorists and
communication engineers. Design theorists can use these ADFs to create new partially balanced
incomplete block designs (PBIBDs). Communication engineers are able to use the symmetric property
from ADFs to create more efficient antenna arrays.
Co-Authors/Collaborators: Bo Phillips, and K.T. Arasu, Ph.D.
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Modern Languages
“El Financiamiento de la Educación en
los Estados Unidos: la Diferencia Entre
Equidad y Adecuación”

effectively and accurately in Spanish, or any
other language, is vital. In our interconnected
global community it benefits all members of the
medical profession, especially nurses, to be
capable of communicating directly with the
patients they treat.
In this scene, the nurse clearly demonstrates
how useful the knowledge of Spanish, and
foreign languages in general, can be in a
healthcare setting. From simply gathering
personal information for billing purposes, to
taking an inventory of symptoms that the patient
describes, the medical professional who
possesses this capability can communicate
effectively for his or herself. This skill can
potentially save valuable seconds in emergency
situations.
Another crucial aspect of patient interaction is
cultural sensitivity. Speaking another language
and having cultural knowledge allows for better
and more open communication between the
patient and nurse. Simply understanding how to
address a patient in what is perceived to be a
respectful manner can improve the relationship
between the patient and medical professionals.
This can potentially improve a patient’s position
on a prescribed treatment or seeking the
assistance of medical professionals in the future.
As a native speaker of English, or any other
language, a medical professional can not only
expand their understanding of patients in a time
of pain and desperation, but provide a superior
quality of care to their patients by learning to
communicate in a foreign language.

Student Presenter(s): Elise Hartzell,
Undergraduate Student in English-Integrated
Language Arts
FacultyMentor:DamarisSerrano,Ph.D.
Department:ModernLanguages

As a future educator, I am constantly trying to
think of ways to help my future students. This is
one of the main reasons I decided to get my
minor in Spanish. I wanted to be able to
communicate with the majority of my students,
and so far, I am grateful I took the time to learn
the language. However, there are many more
issues preventing students from getting the
education that they deserve like the financing of
America's schools. In my presentation, I will be
focusing on the importance of the financing of
America's schools, and why something needs to
be done to improve the situation before it is too
late.
Co-Authors/Collaborators: Elise Hartzell

“The Importance of Spanish Speaking
Medical Professionals”
Student Presenter(s): Amanda Nicholl,
Undergraduate Student in Pre-Nursing
FacultyMentor:DamarisSerrano,Ph.D.
Department:ModernLanguages

This short dramatization was the product of a
project done collectively for Spanish for Medical
Professionals, SPN 2210. Instructed by
Associate Professor of Spanish in the
Department of Modern Languages, Damaris
Serrano, G. Ph.D. Navigating the world of
foreign languages can seem intimidating for
some but learning how to communicate
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“La Evolución Espiritual de España: de la Religiosidad a la Posmodernidad a Través
de los Medios Artísticos”
Student Presenter(s): Larissa Swartz, Undergraduate Student in Spanish
FacultyMentor:DamarisSerrano,Ph.D.
Department:ModernLanguages

Religion often has a tendency to mix with politics, which is an essential part of the story of Spain – the
tangled relationship between the State and the Church, resulting at one point, in National Catholicism.
Spain has a long history as a catholic nation, but that is not the Spain of today – a secular, free, and
democratic Spain, but one that is drowning in depression, economic instability and political turmoil. The
footprint of Catholicism is rooted in the culture, or in other words, the national Spanish identity – in the
traditions, the language, the festivals, the art, the literature and the architecture. For centuries, to be
Spanish was to be catholic, but this is no longer the case. However, the influence of the Catholic
Church has diminished considerably after the Concordance of 1979 and the transition to democracy.
Not only that, but one of the most conservative churches of Europe throughout the centuries has
become a medium of secularization of the country. The catholic trademark of Spanish identity has
changed over the past century from one of strict religiosity to one of postmodernity that can be seen
through the cultural artistic expressions in literature, music, and film. This development of Catholicism
in Spain through the centuries and the enforcement of religious values and practices by the State has
resulted in a broken Catholicism in addition to fostering a hedonistic culture and contemporary
apathetic spiritual environment that is “Christian” in culture, but not in practice. As a result of forced
practices and beliefs, the Spanish culture has converted in a complete rejection of the moral values of
the traditional Catholicism of Spain and has given way to a spiritual vacuum where questions of God
and faith are no longer of any import in a religiously apathetic society.
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Music
“This Floating World for Solo Flute by Edie Hill (b. 1962)”
Student Presenter(s): Donna Hangen, Graduate Student in Master of Humanities emphasis
music
FacultyMentor:ChristopherChaffee,D.M.A
Department:Music

For the project completing my Master of Humanities degree I chose to present a creative work of a flute
recital of music written by living female American composers of the 20th and 21st centuries. Research
shows that rigid gender roles and stereotypes often prevent female composers from being able to share
their music with the world. Promoting their music through performances is a great way to make the
music of female composers known to audiences.
For this presentation I will perform one of my recital pieces, This Floating World for Solo Flute, written
by Edie Hill and published in 2004. Ms. Hill received a BA in composition and piano performance from
Bennington College and her MA and PhD from the University of Minnesota, studying with Vivian Fine,
Lloyd Ultan, and Libby Larsen. She is currently artist-in-residence at the St. Paul’s Schubert Club, a
group that mentors young composers. Her compositions include choral, chamber, orchestral, and
instrumental works and have been praised for their “dynamism, broad color palette, vivid and evocative
images, economy and grace.”
This Floating World consists of five movements which musically illustrate scenes in nature, inspired by
the haiku of 17th century Japanese poet Matsuo Basho. The piece requires the performer to produce
flute sound in non-traditional ways to set the mood of each movement. My presentation will consist of a
short PowerPoint presentation that will give an overview of the piece, a performance of several of the
movements, and a question and answer session at the end. The potential benefits of this presentation
include fostering a greater interest in and awareness of music written by an underrepresented
population.
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Neuroscience, Cell Biology & Physiology
“Placental-Specific Prolonged Activity
of Hypoxia-Inducible Factor 1 alpha
(HIF-1α): A Mouse Model of
Preeclampsia”

weight offspring, and disruption of proper
placental development, which supports the use
of this system as a mouse model of human
preeclampsia.
Co-Authors/Collaborators: Melissa R.
Kaufman, Chanel Keoni, Savannah Doliboa,
Martha Hughes, Bryony Natale, David Natale
and Thomas L. Brown, Ph.D.

Student Presenter(s): Renee Albers,
Graduate Student in Biomedical Sciences
Ph.D. Program
FacultyMentor:ThomasL.Brown,Ph.D.
Department:Neuroscience,CellBiology&
Physiology

“Distinct Morphological and
Biochemical Changes are Associated
with the Early Stages of Blastogenesis in
Murine T Lymphocytes”

Pregnancy-Associated Disorders occur as a
result of inappropriate placental development.
Preeclampsia, which occurs in 5-8% of all births,
is characterized by maternal hypertension,
proteinuria, low birth weight, and premature
birth. Previous studies have shown that oxygen
is an important mediator of placental cell
differentiation. Hypoxia inducible factor-1 alpha
(HIF-1α) is a critical component of the cellular
oxygen-sensing machinery and is essential for
placental formation and embryonic survival.
In order to investigate the role of HIF-1α during
embryonic and placental development, we
prolonged placental activity of HIF-1α, by using a
form of HIF-1α that is insensitive to oxygen,
denoted as CA-HIF-1α. In order to have
continual placental specific activity of CA-HIF
1α, lentiviral infection was performed on
embryos at the blastocyst stage of development
and transferred into pseudopregnant mothers.
To determine if prolonged activity of HIF-1α,
strictly affecting the placenta, can cause
preeclampsia; we analyzed maternal blood
pressure throughout pregnancy. Additionally,
placental morphology, pup weight, placental
weight, and time of birth were recorded and
analyzed. The data indicate that prolonged
activity of HIF-1α, specifically in the placenta,
causes increased maternal blood pressure that
returns to baseline after delivery, decreased birth

Student Presenter(s): Jennifer Gibson,
Undergraduate Student in Biological
Sciences
FacultyMentor:J.AshotKozak,Ph.D.
Department:Neuroscience,CellBiology&
Physiology

The process of blastogenesis (blast
transformation) in T lymphocytes has been well
documented in the literature and shown to
consist of a measureable sequence of events.
Even though the cell size increase, known to
take place between the initial activation stimulus
and T-cell proliferation has been described
previously at the single-cell level (DeCoursey et
al., 1987), there has not been an objective,
empirical study performed to quantify the extent
of this growth. Here, we use an automated
method to measure the diameters of live splenic
T lymphocytes in both resting and
pharmacologically activated populations. A
reproducible, predicted growth in cell diameter
was associated with normal activation of T cells.
This size increase was significant, with cells
expanding in diameter by 35-40% on average
within 48 hours of activation. The size change
appears to peak at the 48 hour mark, and is
sustained throughout the proliferative phase of
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Co-Authors/Collaborators: Renee E. Albers
Thomas L. Brown, Ph.D.

T-lymphocyte activation. A successful activation
program also seemed to require this substantial
increase in size, with other indicators of
activation (such as clustering and subsequent
proliferation) failing to appear under conditions
where only a modest diameter increase is
observed. We find that this increase in diameter
is significantly diminished by
immunosuppressant drugs yet is not completely
abolished. Furthermore, the increase in size
appears to precede other predicted biochemical
changes ordinarily seen during T cell activation.
The characteristic diameter increase was seen
either in the absence of, or prior to detection of
the expected chemical signals. The size
increase in T-lymphocytes appears to be a
distinct and early step in blastogenesis, with its
own characteristics and secondary chemical
indicators.
Co-Authors/Collaborators: Jennifer Gibson,
Siham Hourani, and J. Ashot Kozak, Ph.D.

“The Impact of HSV-1 Infection on
Cell Viability, Morphology, and CD
Markers Expression on Unpolarized and
Cytokine-Polarized J77”
Student Presenter(s): Sarah Saad, Graduate
Student in Microbiology& Immunology
FacultyMentor:NancyA.Bigley, PhD
Department:Neuroscience,CellBiology&
Physiology

M1 and M2 macrophages can be distinguished by
cell surface CD markers. Reichard & Bigley have
shown that CD86 expression is unique to HSV-1
infected M1 J774A.1 cells. In this study, we found
that CD200R was unique to HSV-1-infected M2
cells. Suppressors of cytokine signaling (SOCS1
and SOCS3) are potent inhibitors of the JAK/STAT
pathway that activates gene expression of proinflammatory molecules. This study evaluated the
role of SOCS1 and SOCS3 on HSV-1 infection of
polarized macrophages, cell morphology and
CD200R expression by J774A.1. Cell viabilities
varied among HSV-1-infected M1 macrophages
treated with SOCS1, SOCS3, or phosphorylated
JAK2. SOCS1 and SOCS3 peptide mimetics and
the SOCS1 inhibitor (pJAK2) exerted different
effects on cell viability of polarized M1 macro
phages. Unpolarized J774A.1 macrophages (M0)
or polarized M1 and M2 phenotypes displayed
differences in CD surface proteins at 24 hours
following HSV-1 infection. Differences in cell
morphology were noticed in uninfected polarized
and unpolarized cells, but not in HSV-1-infected
M0, M1 or M2 phenotypes. CD200R expression
level (by flow cytometry) was significantly
increased in infected M2 macrophages polarized
by IL-13 (p<.05) compared to CD200R expression
in virus-infected M0 macrophages. Treatment with
either SOCS3 peptide mimetic or pJAK2,
increased the viability of polarized M1
macrophage Also, the SOCS3 peptide mimetic

“Lentiviral Gene Targeting”
Student Presenter(s): Melissa Kaufman,
Graduate Student in Physiology
FacultyMentor:ThomasL.Brown,Ph.D.
Department:Neuroscience,CellBiology&
Physiology

Lentivirus is becoming a more widely used gene
transfer system due to its ability to integrate into
the host genome and provide stable gene
expression. One advantage of this system
includes having ubiquitous gene expression in
the embryo and placenta by infection at the twocell to eight-cell stage of the embryo.
Alternatively, we can direct placental-specific
expression by infection exclusively at the
blastocyst stage of the embryo. Development of
cell-specific promoters will allow even greater
selectivity for future analysis. This method of
gene transfer should prove highly useful in many
different applications from studying placental
abnormalities to the induction or prevention of
numerous diseases.
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cells. Mitochondrial respiratory rates and
respiratory protein expression were significantly
lower in the NF1 -/- MPNST cell lines when
compared to NF1 +/+ MPNST cells. These
findings demonstrate that neurofibromin affects
mitochondrial respiration in malignant cells and
suggest that mitochondria might be involved in
generation of the NF1 phenotype.
Co-Authors/Collaborators: Salim El-Amouri,
PhD; Debra Mayes, PhD

increased cell viability in M1 and HSV-1-infected
M1 RAW264.7 and J774A.1 macrophages, but
this increase was only significant in the RAW264.7
cells (p<.05). This result suggests that SOC3
mimetic exerts an anti-inflammatory effect by
diminishing the lytic effect of M1 polarization.

“Metabolic Characterization of MPNST
Cell Lines”
Student Presenter(s): Christopher Waker,
Graduate Student in Physiology &
Neuroscience

“Evaluating the Biocompatibility of
Materials that Comprise a Totally
Implantable and Sustainable Hearing
Aid (TISHA) Device”

FacultyMentor:DebraMayes,Ph.D.
Department:Neuroscience,CellBiology&
Physiology

Malignant transformation is the process by which
cells develop cancer properties. While many
causes for malignant transformation are known
(i.e. common genetic mutations and/or exposure
to toxins or viruses), the basic requirements that
allow a cell to stay alive with altered nutrient and
energy requirements are just now being studied.
In some tumor types malignant cells undergo
changes that result in metabolic differences
compared to normal cells. This can include
defects in mitophagy resulting in an
accumulation of dysfunctional mitochondria
and/or a metabolic switch resulting in increased
glycolysis, termed the Warburg effect. Increased
tumor growth and metastasis have also been
associated with mitochondrial DNA mutations in
some tumor types. In this study, we
characterized the mitochondrial function of
commonly used malignant peripheral nerve
sheath tumors. We identified metabolic
differences between NF1 +/+ (STS26T) and -/
(ST88-14, 90-8, and S462) MPNST cell lines by
measuring extracellular acidification and oxygen
consumption, mitochondrial respiration protein
expression, and ROS levels. Similar to findings
from other malignant tumors, all MPNST cell
lines were more glycolytic with increased
mitochondrial respiration rates when compared
to non-tumorigenic normal human Schwann

Student Presenter(s): Max Jaggers, Graduate
Student in Human Anatomy
FacultyMentor:LarryReam,Ph.D.
Department:Neuroscience,CellBiology,&
Physiology

Polyvinylidene fluoride (PVDF) film, a biomaterial
that is an integral part of a Totally Implantable
Sustainable Hearing Aide (TISHA) device, was
examined to determine its biocompatibility within
the murine cochlea. The biofilm was implanted
in the ear using a round window cochleostomy in
7-9 week old male C57BL/6 mice. Three test
groups containing seven mice each were
implanted with PVDF film. Each mouse received
a sham surgery on the non-implanted cochlea.
Three test groups were examined at 48 hours, 3
weeks, and 3 months. At the end of this time the
mouse was euthanized, the tissue containing the
cochlea was extracted, decalcified in cal-rite
solution, processed through a gradient of
alcohols and xylene and embedded in paraffin.
Slides were made and stained with Hemotoxylin
and Eosin. The degree of inflammation in the
cochlea with the implanted biofilm was
determined quantitatively using a nonparametric
test. We found that the degree of inflammation
decreased over time with the 48 hour test group
animals having the greatest presence of
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trophoblast differentiation and proliferation are
altered. Moreover, the response of these cells to
stressors is crucial to healthy placental
development. AMP-activated kinase (AMPK) is a
critical sensor of cellular stress. In this study,
stable clones of SM10 trophoblast progenitor
cells transduced with AMPKα1/2 shRNA were
used to investigate the effects of AMPK
knockdown on trophoblast differentiation.
Previous studies have shown that AMPK
knockdown prevented appropriate placental
differentiation with significant alterations in
morphology as well as glucose and amino acid
transport; however, the mechanisms by which
this occurred were unknown. In this study, we
determined that knockdown of AMPK reduced
glycolysis and mitochondrial respiration. This
decrease corresponded with a significant
reduction in ATP production. When ATP
production does not meet cellular energy
demand, increased mitochondrial volume is
expected and was noted. These results
correspond to the inability of SM10 cells to
differentiate appropriately. Overall, we show that
AMPK modifies the ability of placental
trophoblasts to produce and utilize energy
resulting in abortive differentiation.
Co-Authors/Collaborators: Richard Pye, Renee
Albers, Savannah Doliboa, Christopher Wyatt,
Ph.D., Thomas Brown, Ph.D., and Debra Mayes,
Ph.D.

inflammatory cells compared to moderate
inflammation measured in the 3 week test group.
The 3 month group animals had no measurable
degree of inflammation. Based on the low
degree of immune reaction observed in the test
groups we concluded that the PVDF film was
compatible in the murine cochlea.

“AMPK Knockdown in Placental
Labrynthine Progenitor Cells Results in
Altered Differentiation and Restriction
of Critical Energy Resources”
Student Presenter(s): Christopher Waker,
Graduate Student in Physiology &
Neuroscience
FacultyMentor:DebraMayes,Ph.D.
Department:Neuroscience,CellBiology,&
Physiology

Preeclampsia, placental insufficiency, and
intrauterine growth restriction are PregnancyAssociated Disorders caused by placental
abnormalities associated with cellular stress.
Trophoblast cells within the labyrinthine layer of
the placenta facilitate the exchange of nutrients,
gases and waste between mother and baby. As
trophoblast cells differentiate, their glycolytic
need and mitochondrial respiratory capacity
change in concert with their energy requirements
and ability produce ATP. Cellular stress
modifies the ability of mitochondria to produce
ATP and is therefore one mechanism by which
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“Characterization of Calbindin Positive Interneurons within the Ventral Horn of the
Mouse Spinal Cord”
Student Presenter(s): Taylor Floyd, Undergraduate Student in Biological Sciences
FacultyMentor:DavidLadlePh.D.
Department:Neuroscience,CellBiology,andPhysiology

Sensory-motor circuits in the spinal cord integrate sensory feedback from muscles and modulate
locomotor behavior. Although we know how the sensory-motor system generally works, the main issue
lies in identifying all neurons involved and understanding their interrelationships. Many interneurons
contribute to sensory-motor circuits and have been well studied. For example, Renshaw cells (RC) are
inhibitory interneurons that prevent motor neurons from over-activity. A distinguishing feature of RCs is
that they are the only interneurons within the ventral-most region of the spinal cord expressing the
calcium binding protein calbindin (CB). Recent studies have found other subpopulations of ventral horn
interneurons outside of the RC area that express CB, but knowledge regarding the function and
connectivity of these neurons is limited. We hypothesize CB expression serves a functional purpose for
ventral horn interneurons and as well as identifying RCs. Here we compare known characteristics of
RCs with other ventral horn interneurons that express CB. We analyze anatomical location; cellular
density; expression of neurotransmitters; motor neuron and sensory afferent contacts; expression of
calcium binding proteins CB, calretinin and parvalbumin; and premotor neuron identification. RCs are
found in the ventral-most region of lamina VII medial to motor neuron pools while other CB positive
interneurons are located lateral to pools as well as upper regions of lamina VII close to the central
canal. On average, there are ~1.5 RCs per 100μm segment of the spinal cord while other CB positive
interneurons are found less frequently (~0.75 cells per 100μm). Although anatomical location and
density can indicate functional differences, fractions of the RCs and CB positive neuron populations
both utilize glycine as their neurotransmitter and co-express CB and calretinin. Further experiments
may suggest CB has a more involved role in spinal interneurons, providing a deeper understanding of
the sensory-motor circuit within the CNS.
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Pharmacology & Toxicology
“Effect of TCDD on Immunoglobulin
Expression in Human B Cells”

focused on trying to establish the appropriate
stimuli responsible for inducing CSR and
evaluating the effect of TCDD and AhR
antagonism on the ability to induce CSR versus
effects on Ig expression in pre-switched cells. As
the human 3’IgHRR is involved in many
autoimmune disorders and also in the regulation
of Ig expression, current studies could help
elucidate not only the role of the AhR in Ig gene
expression but also the relevance of AhR ligands
and the 3’IgHRR in autoimmune disorders with a
significant antibody component. (Supported by
NIEHS R01ES014676 and WSU Emerging
Science grant).

Student Presenter(s): Naga Lakshmi Kaulini
Burra, Graduate Student in Pharmacology &
Toxicology
FacultyMentor:CourtneySulentic,Ph.D.
Department:Pharmacology&Toxicology

2,3,7,8‐Tetrachlorodibenzo‐p‐dioxin (TCDD) is a
potent and persistent environmental toxin that is
known to inhibit immunoglobulin (Ig) gene
expression in various animal studies. TCDD is
thought to mediate its effects through the aryl
hydrocarbon receptor (AhR) and thereby a
subsequent alteration in gene expression. The
mouse 3’Igh regulatory region (3’IghRR) is a
sensitive transcriptional target of TCDD that may
mediate the inhibitory effect of TCDD on Ig
expression. Suppression of antibody production
in response to TCDD in animal models suggests
that human B cells could also be a sensitive
target of TCDD. The primary goal of this study is
to determine the effect of TCDD on human Ig
expression and class switch recombination
(CSR) utilizing a human Burkitt lymphoma cell
line (CL-01) model that can be activated to
secrete Ig and undergo CSR to IgA, IgG and IgE
antibody isotypes. Ig transcripts were evaluated
using RT-PCR and subsequent agarose gel
electrophoresis revealed the presence of IgM,
IgG1 and IgA1 transcripts when treated with Toll
like receptor ligands or IL-4 and CD40L.
Sandwich ELISA demonstrated an inhibitory
effect on IgM and IgG antibody secretion with
TCDD treatment. An AhR antagonist reversed
the effect of TCCD on IgG, supporting a
functional role of AhR in human Ig expression.
However, current results may suggest the cells
have already undergone a spontaneous class
switch rather than being induced to CSR by the
current stimuli. Resultantly, on-going efforts are

“Expression of the NKCC2A
Cotransporter in Mouse Central
Nervous System”
Student Presenter(s): Katherine Fahy,
Undergraduate Student in Bio Sci
FacultyMentor:JamesB.Lucot,Ph.D.
Department:Pharmacology&Toxicology

The Na+K+2Cl– cotransporters-2 (NKCC2) are
considered kidney-specific proteins. However,
current evidence suggests that NKCC2 may
have a more wide tissue distribution than
originally thought. For instance, low levels of
immunoreactive NKCC2 has been detected in
specific neuronal cells of the gastrointestinal
tract and its epithelium as well as in the inner
ear, insulin-secreting cells of the pancreas and
other cell types. At least three splice variants of
NKCC2 are produced by a single gene
(Slc12a1): NKCC2A, NKCC2B and NKCC2F,
due to election of one of three alternative exons.
Preliminary data from our laboratory suggest that
mice harboring a genetically engineered
modification of the exon A in both alleles of the
Slc12a1 gene, which precludes expression of
NKCC2A in all tissues display abnormal
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chemicals, such as 2,3,7,8-tetracholorodibenzo
p-dioxin (TCDD). TCDD inhibits the
differentiation of B-cells into antibody-secreting
cells, and inhibits immunoglobulin (Ig)
expression in various animal models. We have
previously determined that TCDD-induced
inhibition of the mouse Ig heavy chain gene (moIgh) is AhR-dependent. This inhibition may be
mediated by binding of the AhR to dioxin
response elements (DREs) within the 3’Igh
regulatory region (3’IghRR) and inhibition of
3’IghRR activity, a significant transcriptional
regulator of Ig expression. However, there are
structural differences between the mouse and
human 3’IghRR. The mouse contains four
enhancers (hs3A; hs1,2; hs3B; and hs4),
whereas the human contains three (hs3; hs1,2;
and hs4). In addition, the human hs1,2 is known
to be highly polymorphic and has been
associated with several autoimmune diseases.
The current study focuses on elucidating the role
of the AhR in human Ig expression. Using two
different shRNA constructs (shAhR11 &
shAhR12) and the chemical AhR antagonist
(CH-223191), we disrupted the AhR signaling
pathway in a human B-cell line (CL-01).
Interestingly, decreased AhR protein levels and
function minimally affected TCDD-induced
inhibition of IgM secretion but reversed the
inhibitory effect of TCDD on IgG secretion.
Furthermore, the AhR antagonist induced
greater IgG secretion in stimulated B cells, which
was not replicated by the AhR knockdown
suggesting a mechanistic difference between the
chemical antagonist and AhR knockdown. With
the growing number of human immune-related
disorders correlating with the polymorphic hs1,2
enhancer, understanding the role of the AhR in
3’IgHRR activity and Ig expression could provide
insight into potential therapeutic interventions.

behavior. These include muscular twitching and
muscular dyscontrol suggesting that NKCC2A
might have central expression. We used
immunofluorescence microscopy to determine
the expression pattern of NKCC2A in specific
regions of the CNS and in the loop of Henle in
the kidney. To these ends, we first determined
the specificity of NKCC2 antibodies by
performing competition experiments in coronal
sections of brain tissues of normal mice or
deficient in NKCC2A (NKCC2AWT and
NKCC2AKO, respectively). NKCC2AKO were
negative for staining of NKCC2 in all sections of
the brain examined whereas heterozygous mice
i.e., those harboring a single normal allele of
NKCC2A (NKCC2AHE) had less positive NKCC2
staining when compared to NKCC2AWT mice.
Further, NKCC2 staining observed in brain of
NKCC2AWT was competed-off by the peptide
used to produce the antibody suggesting that the
anti-NKCC2 antibodies used in our experiments
are specific. Taken together, our results support
the notion that the "kidney-specific" NKCC2A
has a wider expression pattern; it is found in the
mouse brain, specifically in frontal and
somatosensory cortexes and the first cell layer of
the cerebral cortex.
Co-Authors/Collaborators: Hayo Castrop,
Mauricio Di Fulvio, Ph.D.

“Determining the Role of the Aryl
Hydrocarbon Receptor in
Immunoglobulin Expression and Class
Switch Recombination”
Student Presenter(s): BASSAM KASHGARI,
Graduate Student in Microbiology &
Immunology
FacultyMentor:CourtneySulentic,Ph.D.
Department:Pharmacology&Toxicology

The aryl hydrocarbon receptor (AhR) is a ligandactivated cytosolic transcription factor that
regulates xenobiotic-metabolizing enzymes. It
mediates the toxicity of various environmental
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“Modulation of Exosome Release from
Endothelial Cells Causes Alterations in
Cell Proliferation and miRNA126
Expression”

decreased exosome release (by 33%) and
C6-ceramide significantly increased
exosome release (by 42%) in ECs. C6
ceramide significantly decreased the cell
proliferation rate in a dose-dependent
manner but GW4869 had no effects on it.
GW4869 decreased miRNA126 expression
(by 9%) in ECs and their released exosomes
(by 57%). C6-ceramide showed the opposite
effects in ECs, increased miRNA126
expression (by 18%) in cells but also
decreased the miRNA126 expression (by
56%) in exosomes. Summary/Conclusion:
Inhibition of EC exosome release results in
reduction of miRNA126 expression in both
ECs and their released exosomes without
affects the cell proliferation,
Whereas，increase in exosome release
showed opposite effects on ECs but not EC
derived exosomes and also decreased the
cell proliferation rate. Our data demonstrate
that exosome release could affect EC
function which may imply in vascular
physiology and pathology.
Co-Authors/Collaborators: Chuanfang Cheng,

Student Presenter(s): Langni Liu, Graduate
Student in Pharmacology & Toxicology
FacultyMentor:YanfangChen,M.D.,Ph.D.
Department:Pharmacology&Toxicology

Introduction: Exosomes are usually defined

as extracellular particles released from cell
membranes via exocytosis with size
between 30-100 nm in diameter. For
exosome release, there are two major
mechanisms: Endosomal Sorting Complex
Required for Transport (ESCORT)
mechanism and ESCORT independent
mechanism. Ceramide is one of the most
important factor in ESCORT independent
mechanism. Neutral sphingomyelinase
(nSMase) is an enzyme that breaks
sphingomyelin into ceramide which can
upregulate exocytosis in plasma membrane.
In this study, we used an nSMase inhibitor
(GW4869) and an analogue of ceramide
(C6-ceramide) to modulate the release of
exosomes in endothelial cells (ECs), and to
test the effects of these modulations on EC
proliferation and miRNA126 expression.
Methods: Endothelial cells were treated with
GW4869 in 5, 10, 15 µM and C6-ceramide in
10, 15, 20 µM for 24 h. Exosomes were
isolated form cell culture medium by
ultracentrifuge at 120,000g for 2 h after
filtration with 100 nm filter. Exosome size
and concentration were analyzed by
Nanoparticle Tracking Analysis (NTA)
technique. Cell proliferation was detected by
MTT. The levels of miRNA126 expression in
ECs and isolated exosomes were detected
by RT-PCR. Results: GW4869 significantly

Jinju Wang, Xiang Xiao, Shiming Liu, Yanfang
Chen, Ph.D.

“Utilizing the CRISPR-Cas9 Genetic
Editing System to Study
Immunoglobulin Heavy Chain
Regulation”
Student Presenter(s): Andrew Snyder,
Graduate Student in Biomedical Sciences
PhD
FacultyMentor:CourtneySulentic,Ph.D.
Department:Pharmacology&Toxicology

The persistent environmental pollutant 2,3,7,8
tetrachlorodibenzo-p-dioxin (TCDD) is a potent
inhibitor of immunoglobulin (Ig) expression in
animal models. We have identified the Igh 3’
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“Co-Culture with iPSC-Differentiated
EPCs and NPCs Synergistically
Protects Cerebral Endothelial Cells
from Hypoxia/Reoxygenation”

regulatory region (3’RR) as a sensitive target of
TCDD, which may explain TCDD’s inhibitory
effect on Ig expression. The 3’ RR contains
three enhancers and is duplicated in the human
gene, whereas only one 3’RR exists in mice but
it contains four enhancers. The human hs1,2
enhancer contains a polymorphic region, which
does not exist in mice, and is associated with
various immunological disorders. The
polymorphic region contains a core binding motif
of a dioxin response element (DRE) that is
thought to be the binding site of the AhR, for
which TCDD is a high affinity ligand. Utilizing a
luciferase reporter plasmid, we found the human
hs1,2 enhancer exhibited a strong activating
response to TCDD treatment in mouse and
human cells. Additionally, B-cell stimulation
increases human hs1,2 enhancer activity in
mouse B cells, but decreases activity in human
B cells. These results cast doubt on the
translational value of studying the IgH 3’RR in a
luciferase reporter system. Additionally, despite
the structural differences between the mouse
and human locus, most current knowledge of
IgH regulation and the immunological TCDD
response is the product of animal studies.
Therefore, we will utilize the CRISPR-Cas9
system to selectively edit portions of the human
IgH 3’RR in order to study IgH regulation in its
native, cellular context. This study will clarify
numerous longstanding questions about the
function of the human IgH 3’RR repeat as well
as help determine which areas of the locus are
sensitive to disruption by TCDD.
Co-Authors/Collaborators: Courtney Sulentic,
Ph.D.

Student Presenter(s): Jinju Wang, Graduate
Student in Biomedical Science
FacultyMentor:YanfangChen,M.D.,Ph.D.
Department:Pharmacology&Toxicology

Cerebral endothelial cells (ECs) are the major
components of blood brain barrier. Protection of
ECs from hypoxia/reoxygenation (H/R)-induced
injury is an important strategy for treating
ischemic stroke. In this study, we investigated
whether co-culture of endothelial progenitor cells
(EPCs) and/or neural progenitor cells (NPCs)
can protect ECs against H/R-induced injury and
the underlying signal pathway. The EPCs and
NPCs were generated from inducible pluripotent
stem cells (iPSCs), iPS-DF-19-9/7T. Human
brain ECs were used to produce a H/R-injury
model. The effects of EPCs and/or NPCs coculture on H/R-injured EC apoptosis, reactive
oxygen species (ROS) production, tube
formation and permeability were assessed.
Specific inhibitors for phosphatidylinositol-3
kinase (PI3K), vascular endothelial growth factor
receptor 2 (VEGFR2), and tyrosine kinase B
(TrkB) were applied for pathway analysis.
Results show: 1) EPCs and NPCs were
successfully produced from iPSCs. 2) Co-culture
with EPCs and NPCs synergistically increased
the viability, angiogenic and barrier functions,
and decreased ROS production and apoptosis of
H/R-injured ECs. 3) Co-culture of EPCs and
NPCs increased VEGF and BDNF levels in the
conditional medium, and up-regulated the
expression levels of VEGFR2, p-Akt/Akt and p
Flk1/VEGFR2 in H/R-injured ECs. 4) Those
effects could be abolished or decreased by the
inhibition of PI3K or both VEGFR2 and TrkB. In
conclusion, iPSCs-produced EPCs and NPCs
synergistically provide protective effects on H/R
injured ECs, via PI3K/Akt signal pathway
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sEMVs increased miR-126 level and
downregulated its target sprouty-related EVH1
domain-containing protein 1 (SPRED1)
expression in HmECs. Suppression of miR-126
with anti-miR-126 antagomiR abolished sEMV
mediated protective effects; 4) coculture with
aEMVs increased miR-155 level and
downregulated its target endothelial NO
synthase (eNOS) expression in HmECs.
Suppression of miR-155 with anti-miR-155
antagomiR abolished aEMV-mediated
detrimental effects. In summary, EMVs produced
from starvation and high angiotensin II
stimulation differently modulate HmEC function
via the changes of carried miR-126/miR-155 to
regulate the downstream proteins.

activation which at least partly depends on the
VEGF and BDNF paracrine of progenitor cells.
Keywords: Brain endothelial cells, endothelial
progenitor cells, neural progenitor cells, PI3K/Akt
signal pathway, co-culture
Co-Authors/Collaborators: Xiang Xiao,
Shuzhen Chen, Bradley Jacobs, Ji Bihl, Yanfang
Chen, Ph.D.

“Microvesicles from Endothelial Cells
Exposed to Ang II are Detrimental to
Endothelial Function via Change of
miR-126/miR-155”
Student Presenter(s): Xiang Xiao, Graduate
Student in BioMed Sci
FacultyMentor:YanfangChen,M.D.,Ph.D.
Department:Pharmacology&Toxicology

“Control Of Transcriptional Activity By
Human 3’IgHRR Enhancers”

Endothelial cell released microvesicles (EMVs)
have been considered as biomarkers of
endothelial dysfunction/injury. Recent evidences
suggest that EMVs can promote cell function
and survival under normal condition, but exhibit
pro-inflammatory properties under pathological
conditions. In this study, we hypothesize that
EMVs generated under different stimuli play
distinct functions, which may attribute to their
carried microRNA (miR) contents. EMVs were
prepared from human microvascular endothelial
cells (HmECs) cultured in serum-deprived
condition (sEMVs) or plus high angiotensin II
stimulation (aEMVs). The HmECs were
cocultured with sEMVs or aEMVs for 24 hrs. The
miR profile was analyzed by RNA sequencing
(RNA-seq). Results showed that 1) aEMVs
impaired HmEC tube formation and migration
abilities, decreased nitric oxide (NO) generation,
coupled with increased cell apoptosis and
reactive oxygen specie production. Whereas,
sEMVs oppositely regulated these properties in
target HmECs; 2) RNA-seq revealed that the
level of miR-126 was higher in sEMVs but lower
in aEMVs. The level of miR-155 was higher in
aEMVs but lower in sEMVs; 3) coculture with

Student Presenter(s): Zahra Alfaheeda,
Graduate Student in M&I
FacultyMentor:CourtneySulentic,Ph.D.
Department:Pharmaology&Toxicology

The transcription of Ig heavy chain (Igh) is
regulated by numerous regulatory elements
including 3’Igh regulatory region
(3’IghRR).Several transcription factors are
involved in modulating the 3’IghRR some of
which are NF-kB , AP-1 Oct , SP1 and aryl
hydrocarbon receptor (AhR). TCDD is an
environmental contaminant and a ligand for AhR
known to interfere with Immunoglobulins (Ig)
expression in animal models. Our lab have
identified in previous study the mouse 3’Ig heavy
chain regulatory region (3’IgH RR) as a sensitive
transcriptional target of TCDD, which inhibits
mouse 3’IgH RR activation and induces AhR
binding to dioxin response element (DRE) within
3’IgH RR. In human the hs1, 2 enhancer (hu
hs1, 2) is polymorphic which has been correlated
with several autoimmune diseases. We have
identified TCDD-induced activation of the hu
hs1, 2 enhancer and a decrease in enhancer
activity with deletion of the polymorphic region.
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and regulated by the human 3’IgHRR enhancers
(hs1.2, hs3, hs4). We used R848 to stimulate B
cell through IL7 and 8. For future studies we aim
to study DREs in human intronic promoters and
the effect of TCDD in the overall activity of the
human IgH gene. For future studies we aim to
study the regions between hs3 and hs1.2
enhancers and the sensitivity of DREs within
these different regions.
Co-Authors/Collaborators: Andrew Snyder,
and Courtney Sulentic, Ph.D.

Pervious study in our lab suggested that the hu
hs1, 2 enhancer may be a negative regulator of
3’IgH RR activity and Ig expression. The
objective of this study is to study the cooperative
effect of the Human 3’IgHRR Enhancers in
intronic prompters and the possibility of TCDD
interfering with this activity in the presence and
absence of the stimulation and to study the
polymorphic alleles effect in the human 3’IgHRR
basal activity. We used human CL-01 B cell for
this study and multiple luciferase reporter
constructs driven by human intronic promoter
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Physics
“Network Centrality and Conceptual
Gains in an Introductory Physics
Course”

We will describe a 35 GHz continuous wave
radar system capable of measuring seismic
surface waves and discuss a series of
experiments that used accelerometers and
geophones to validate our technique.
Co-Authors/Collaborators: Eric S. Moore,
Michelle Via, Ernie Hauser, Steven T. Fiorino

Student Presenter(s): Sarah Hierath,
Graduate Student in Physics
FacultyMentor:AdrienneTraxler,Ph.D.
Department:Physics

Physics education research has begun to utilize
Social Network Analysis (SNA) to explore the
classroom dynamics of introductory
undergraduate physics courses. SNA can be
used to map the social structure of a classroom’s
interactions and to aid in understanding how
students work and study together. The focus of
the study is to determine if a positive correlation
is present between the centrality of students
within the classroom network and gains on the
Force Concept Inventory (FCI) exam. The FCI
was administered to students of a large,
introductory calculus-based physics course at
the beginning and end of the semester. Students
also responded to a survey style questionnaire in
which they were asked to list the names of their
study partners within the class. Students’
personal gains on the FCI are compared to their
centrality scores in this first semester of baseline
data.
Co-Authors/Collaborators: Emily Sandt

“High Power Pulsed Terahertz Light
Generation from Superconductor
Antenna Arrays”
Student Presenter(s): NIcholas Padgett,
Graduate Student in Physics
FacultyMentor:JasonDeibel,Ph.D.
Department:Physics

Terahertz radiation is invaluable in spectroscopy
and imaging due to its nondestructive nature. It has
become a key focus for those wishing to develop
sensors capable of detecting weapons and
narcotics unobtrusively and at a distance. An
ultrafast pulsed (femtoseconds) laser incident on a
superconducting ring causes the emission of
terahertz radiation. It is theorized that the radiation
is a result of the supercurrent being modulated by
the breaking and recombining of Cooper pairs on
the order of picoseconds, where the time scale
determines the frequency of the emitted radiation.
We propose to investigate the terahertz emission
from Yttrium barium copper oxide (YBCO)
superconducting ring arrays of various geometries.
Specifically, we will investigate the dependence of
the time dynamics of the terahertz radiation, the
ultrafast femtosecond laser pump power
dependence and time dynamics, the antenna
geometry, and the efficiency of the system. The
theoretical work completed thus far anticipates
unparalleled power and bandwidth in the terahertz
regime. Furthermore, a complete characterization
of the emitted radiation will provide insight into the
microscopic properties of the superconductor's
supercarriers.

“Millimeter-Wave Radar Systems for
Seismic Applications”
Student Presenter(s): Mary MacLean,
Undergraduate Student in Physics
FacultyMentor:DougPetkiePh.D.
Department:Physics

Millimeter-wave and terahertz radar systems can
play an important role in the remote detection of
surface seismic waves with applications in
security, environmental protection, and industry.
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“Characterization of the Scattering of
Terahertz Radiation from Surfaces with
Periodic Surface Features”

“Terahertz Analysis of Volatile Organic
Compounds (VOCs) in Human Breath”
Student Presenter(s): Adam Steiner,
Undergraduate Student in Physics

Student Presenter(s): Matthew Rustad,
Undergraduate Student in Physics

FacultyMentor:IvanMedvedev,Ph.D.
Department:Physics

FacultyMentor:JasonDeibelPh.D.
Department:Physics

Terahertz spectroscopy offers a non-invasive,
highly sensitive and specific method of chemical
detection and analysis of a given sample of
human breath. The radiation of the terahertz
region of the electromagnetic spectrum allows us
to exploit molecular electric dipoles and
underlying quantum energy states. The terahertz
spectral range covers frequencies between 100
gigahertz (GHZ) to 10 terahertz (0.03 mm) and is
a range in which molecular rotational energy
transitions are known to occur. These energy
transitions occur at specific frequencies for
individual chemicals and allow characteristic
chemical libraries to be produced. These
signature frequency relationships, known as bio
markers, are what allow the analysis of volatile
organic compounds (VOCs) in a human breath
sample. This talk will discuss the underlying
physics and technology of THz chemical
sensing.
Co-Authors/Collaborators: Robert Schueler,
Jacob Wilson, Jessica Thomas, Ivan Medvedev,
Ph.D.

Terahertz (THz) time-domain spectroscopy has
great potential for the characterization and
inspection of novel materials due to its nonionizing nature and non-contact aspects. One
particular class of materials requiring novel
characterization approaches is Ceramic Matrix
Composites due to their enhanced hybrid
mechanical and thermal properties. The shape
and structure of a CMC makes it particularly
difficult to inspect due to the periodic surface
features which have spatial roughness features
on the same order of magnitude as the
wavelength of THz radiation (3 mm to 30
microns). These features induce scattering of
the THz radiation introducing uncertainty into the
measurement's accuracy. A model is being
developed to predict this scattering of the THz
radiation from such structured surfaces and will
be tested and validated on surfaces with varying
parameters, produced by a 3-D printer. The
scattering from these test surfaces will be
characterized and later applied to the CMC
reflection data in an effort to reduce the
uncertainty and error present in the
measurement data.
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“Quantitative Assessment of Blood
Glucose Based on Terahertz
Spectroscopic Analysis of Exhaled
Human Breath”

“Sorbent Materials Suitable for
Chemical Preconcentration in
Terahertz Molecular Sensors”
Student Presenter(s): Jacob Wilson,
Undergraduate Student in Physics

Student Presenter(s): Jessica Thomas,
Graduate Student in Physics

FacultyMentor:IvanMedvedev,Ph.D.
Department:Physics

FacultyMentor:IvanMedvedev,Ph.D.
Department:Physics

Exhaled breath contains a vast amount of
Volatile Organic Compounds (VOCs).
Concentrations of certain chemicals are
correlated with various biological processes and
conditions that occur in the body, such as
varying blood sugar levels and fatigue. Detection
of some VOC’s in exhaled human breath is
possible using a novel gas sensor utilizing
Terahertz molecular spectra for chemical
quantification. The system incorporates an
automated preconcentration system that uses
commercially available sorbent tubes. The
preconcentration system was developed which
ensures that all the target analytes are delivered
to a THz spectrometer for spectral detection and
quantification. The system replaces a
commercial preconcentration system and offers
significant advantages in terms of the speed and
operational efficiency. This presentation will
address the specific choices of sorbent materials
and their operational parameters suitable for
future generations of THz sensors.
Co-Authors/Collaborators: Adam Steiner,
Jessica Thomas, Robert Schueler, Ivan
Medvedev, Ph.D.

Type 1 diabetes is a condition that cumulatively
costs around $14.9 billion in medical expenses
every year in the United States.2 Besides being
costly, the monitoring of this disease is invasive
and often painful to the afflicted individual; blood
testing is currently the daily method of testing
blood glucose levels used by type 1 diabetics.
Though this use of blood is standard, another
avenue for possibly determining blood glucose
has not been completely explored. With over
3000 chemicals reportedly found in exhaled
human breath, biomarkers for blood glucose
levels in the human body may exist and could be
utilized in lieu of blood samples. To examine
breath for these markers our lab employs
Terahertz radiation. Unlike competing methods
of gas testing, the high specificity, speed of
testing, and small sample size that the Terahertz
spectral range affords is ideal for the medical
field. The research presented here shows the
most recent results of our investigation into the
exhaled biomarkers of type 1 diabetics utilizing
Terahertz spectroscopy.
Co-Authors/Collaborators: Jessica Thomas ,
Jacob Wilson, Adam Steiner, Robert Schueler,
Ivan Medvedev, Ph.D., Kenneth O, Hyunjoo
Nam.

2

“Chemical Preconcentration for
Terahertz Analysis of Complex Gaseous
Mixtures”

The Economics of Diabetes in the United States, 2009;
Lewin Group for Novo Nordisk:
diabetesbarometer-us.com/downloadableresources/economic/Economic-ResearchArticles.pdf

Student Presenter(s): Robert Schueler,
Graduate Student in Physics
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Student Presenter(s): Stephanie Lake,
Undergraduate Student in Physics

FacultyMentor:IvanMedvedev, Ph.D.
Department:Physics

To perform Terahertz (THz) spectroscopic
analysis of expired human breath, the relevant
chemicals must be separated from N2, O2, H2O,
CO2, Ar and other species which are spectrally
non-active in the THz spectral range. A
chemical preconcentration system was designed
that extracts most important bio-markers such as
acetone, isoprene and ethanol from human
breath and delivers them to the terahertz sensor
for detection. This system is constructed around
commercially available sorbent tubes and
automates sample collection, desorption and
reconditioning of the sorbent tubes. Multiple
sorbent tube design enables synchronous
collection, desorption and reconditioning, and
maximizes sample collection rates.
The system achieves greater flexibility than
commercially available preconcentration
systems in terms of speed and operational
efficiency. This presentation will describe our
progress and approaches in designing this
device.
Co-Authors/Collaborators: Jacob Wilson,
Adam Steiner, Jessica Thomas, Ivan Medvedev,
Ph.D.

FacultyMentor:JasonDeibelPh.D.
Department:Physics.

Terahertz radiation experiments will soon be
conducted using optical components based on a
variety of plastic and semiconductor materials
including HDPE, TOPAS, high-resistivity silicon,
zinc telluride crystals, and gallium phosphide
crystals. While the properties of these materials
are well documented at terahertz frequencies, it
is vital for planned experiments to determine
each material’s frequency-dependent index of
refraction and absorption coefficient for possible
troubleshooting and future analysis. The
samples will be studied using the transmission
mode of a terahertz time-domain spectrometer to
collect both the THz pulse response and its
subsequent FFT complex spectrum. From the
spectrum, both the frequency-domain magnitude
and the phase information can be used to
calculate the refractive index and absorption
coefficients. This information will be utilized in
the design of future terahertz experiments and
setups.

“Benchmarking Optical Materials for Use
in Terahertz Radiation Experiments”
“Laser Assisted Electron Emission from Free Standing Carbon Nanotube Paper”
Student Presenter(s): Ryan Hendrix, Graduate Student in Ph. D. in Electrical Engineering
FacultyMentor:JasonDeibelPh.D.
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Department:Physics/ElectricalEngineering

Electron emission from carbon nanotube sources has become an increasingly exciting area of
research. Research into these materials could lead to advances in microscopy, free-electron lasers,
and solar harvesting, as well as many other applications. Laser assisted electron emission from carbon
nanotubes has led to much higher emission currents and efficiencies and produces exciting results. In
this work, laser assisted electron emission from a free standing, non-aligned carbon nanotube film is
observed with low power (<100 mW) continuous wave (785 nm) laser excitation with an increase in
emission current over unassisted emission by up to 330 times. While this behavior is expected within
well-aligned, geometrically optimized nanotube samples, this study was performed in non-ideal
conditions with commercially available unaligned nanotubes and achieved similar results. Also
observed is a bright incandescence that is directly proportional to the incident laser power. The results
shown draw on effects attributed to both thermionic electron emission, in which the heating of the
nanotubes results in release of electrons, combined with normal field emissions in which the static field
applied accelerates electrons drawn from the nanotubes which result in a net sum effect from both of
these mechanisms. This study opens the door for further research into carbon nanotube systems by
showing that strict laboratory conditions may not be required to achieve these desired effects.
Co-Authors/Collaborators: Jason A. Deibel, PH.D., Steven B. Fairchild, Benji Maruyama, Augustine
Urbas, Mark Walker, Dean Brown
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Political Science
“Sanctions as a Favor: Analyzing the
Impact of Economical Sanctions in a
Long-Term Perspective”

“Muslim Brotherhood: Legitimate
Political Party or Extremist Terrorist
Organization?”

Student Presenter(s): Aleksei Balanov,
Graduate Student in International &
Comparative Politics

Student Presenter(s): Alysa Birdsall,
Graduate Student in International &
Comparative Politics

FacultyMentor:LiamAnderson,Ph.D.
Department:PoliticalScience

FacultyMentor:VaughnShannon,Ph.D.
Department:PoliticalScience

The current scholarly consensus on the topic of
economic sanctions is that they work in 3% to
34% of all cases, depending on the definitions of
key variables and methods of measurement.
Most scholars argue that in a majority of cases
sanctions are lifted without reaching any of the
intended political goals, whether those were to
compromise territorial integrity, change the
regime or alter major policies. What happens
after the sanctions are lifted is “unexplored
territory” of the field.

Addressing the transition of political parties to
terrorist organizations, this thesis project
examines the conditions under which such
political organizations engage in political
violence. Specifically, the Muslim Brotherhood,
recognized by some states as a legitimate
political party and others as a terrorist
organization, is compared regionally among
Middle Eastern states. Conducting this
comparative case analysis by assessing the
status of the Muslim Brotherhood within the
Middle Eastern states in which it exists and
prevailing social, economic and political
conditions, the explanatory theories emerging
from a comprehensive literature review
illuminate possible causal relationships. The
literature produces several leading explanations
including globalization, structuralism, rational
choice theory and culture specified in differing
manifestations, although adhering to each
school of thought. Laying out this medium-N
study in terms of qualitative and quantitative
measures draws emphasis to the most
explanatory factor in a controlled case study
comparison determining when political parties
turn violent.

I analyze what happens after restraints are lifted.
If a country has successfully survived sanctions,
it must have done it through hidden internal
reserves and defensive measures, some of
which can be of a crucial significance. If so, after
sanctions are lifted, a potentially more healthy
country should experience economic
development of equal or higher rates. If this is
correct, then 66% of all sanctions not only fail to
reach their political goals but also contribute to
the targeted country’s well-being by boosting its
long-term economic development.
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“Selma '50: Bridge to the Past, Gateway
to the Future- Commemorating the
50th Anniversary of Bloody Sunday”

intervene in conflicts. My primary focus is on
Western European countries involved in postcold war conflicts. While there are many types of
intervention, I am primarily concerned with
interventions that involved the use of military
force. I examine conflicts that occurred during
the Gulf War, Bosnia, Kosovo, Afghanistan, Iraq
and Libya. I specifically want to examine whether
intervening in these conflict helped to boost their
recognition in the international order. I will first
define key concepts in relation to intervention. I
then will examine post-cold war conflicts in order
to determine whether or not the reason for
intervention was to gain recognition. There have
been a number of discussions within the
literature detailing the effects that these conflicts
have had on attitudes towards military
intervention. An example of this is the
progression of German foreign policy attitudes
towards intervention and the use of military
force. In addition to the literature on intervention,
variables such as leadership ideology and
defense expenditures will be examined.

Student Presenter(s): Stephanie Brooks,
Undergraduate Student in Women's Studies
FacultyMentor:TracySnipe,Ph.D.
Department:PoliticalScience

Through their involvement in Wright State
University's Civil Rights Pilgrimage, students
commemorate activists and freedom-fighters/foot
soldiers of the Civil Rights Movement in the
United States. Students learn about historical
events first hand from eye-witnesses and
become part of a dedicated lineage of activists.
Students become mobilized to promote equality
and acquire a sense of their own power to
become change makers today while
remembering (honoring) individuals who
sacrificed their lives and livelihoods for the cause
of justice and voting rights. Students will share a
brief video presentation, personal reflections
such as the re-enactment of walking across the
Edmund Pettus Bridge on the actual 50th
Anniversary of Bloody Sunday; students will also
juxtapose these experiences with current cases
relating to civil rights and liberties, or the lack
there of in America.
Co-Authors/Collaborators: Shayla Cothran,
Tristina Allen, Jameela Henderson, Laneeka
Haislip, Naquillah Foeckler, Carl Foster, David
Hem

“The United Nations Oraganization’s
Social and Economic Work in PostConflict Reconstruction”
Student Presenter(s): Udahemuka Nsabi Dia
Noel, Graduate Student in ICP Ma
FacultyMentor:DecemberGreen,Ph.D.
Department:PoliticalScience

When it comes to the United Nations, a lot has
been said on its political role. Indeed, as disorder
and turmoil increased the number of fronts
where the UNO had to deploy its politic efforts,
most focused on the Security Council or the
Human Rights Commission. Also, peace
keeping, peace-enforcing missions in regard to
global
security,
conflict
resolution
and
humanitarian interventions gathered much
attention. By contrast, little was said about the
social and economic support by the
Organization.
Especially,
in
post-conflict

“Why do States Intervene? Assessing
Conditions for Conflict Intervention by
Western European States”
Student Presenter(s): Daniel Clark, Graduate
Student in International & Comparative
Politics
FacultyMentor:LiamAnderson,Ph.D.
Department:PoliticalScience

The purpose of this research is to understand
the reasons and attitudes of why countries
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reconstruction,
the
Organization’s
socio
economic actions have fairly, if not largely, been
overlooked.

Rwanda and Liberia and focus on different
dimensions of human development.

“The Effect of Twenty-First Century
Media on Twenty-First Century Policy
Makers”

It is true that the experience of recent years has
driven the Organization to put more and more
effort into post-conflict political reorganization
through peacekeeping3. But if this is done in an
effort of reducing a country’s risk of relapsing
into conflict, then to my opinion it ought to be
done in two parallel ways: strengthening national
capacities for conflict management and, laying
sound foundations for sustainable peace and
development. I believe that there needs to be a
more comprehensive, integrated approach to
peacebuilding.

Student Presenter(s): Mike Gross, Graduate
Student in International & Comparative
Politics
FacultyMentor:VaughnShannon,Ph.D.
Department:PoliticalScience

Throughout the past five years, anyone with an
internet connection and a morsel of curiosity,
was able to directly observe major international
crisis situations play out through direct video
footage and real-time Facebook and Twitter
updates. Included are events such as the
capture of Libyan dictator Gaddafi by NATO
supported rebel forces, mass protests within
Egypt leading to the over-throw of the Mubarak
government, the aerial bombing of Syrian
civilians by the Syrian Air Force, Ukrainian
protests morphing into a regional crisis, and the
growing terror produced by ISIS militants
throughout Iraq, Syria, and Northern and Central
Africa.

My research focuses on the U.N.’s socio
economic action in post-conflict societies. I will
be trying to answer the question; does the
economic aid and social support of the
United
Nations
help
post-conflict
reconstruction in developing countries? The
United Nations Organization has a major role in
peacebuilding
and
post-conflict
recovery
mechanisms. The question I ask covers whether
U.N.O’s assistance does help or not and why. I
consider that there is a causal link between
U.N.O’s social and economic actions and postconflict reconstruction in developing countries,
especially after a civil conflict. More precisely, I
hypothesize that U.N. social and economic
support
bolsters
post-conflict
reconstruction. I will conduct a case study of

These are only a small sample of the most
dramatic examples of internet-based media
providing the American public with access from
foreign crises directly to their laptops or IPhones.
This says nothing of the continuous proliferation
of small, independently run media programs, in
the form of internet podcasts and
documentaries, which offer a diverse range of
ideological outlooks regarding current issues.

Alex Beja Bajabaja, “A Critical Analysis of th e Challenges of
United Nations in UN Peacekeeping Missions. A case study of
Rwanda.” (BA dissertations: Busoge University, December
2010); Max Boot, “Paving the Road to Hell: The Failure of
U.N. Peacekeeping,” Foreign Affairs (March-April 2000);
Wendy Lambourne,”Post-conflict Peacebuilding: Meeting
human needs for justice and reconciliation,” Peace, conflict and
Development 4 (April 2004): pp. 1-24; Frederick, Fleitz.
Peacekeeping Fiascoes of the 1990s : Causes, solutions and US
Interests. (Westport: Praeger, 2000).
3

This, of course, is not the first time the media
has been revolutionized by technological
advances, and is unlikely to be the last. Within
the twentieth century alone, western societies
saw the advancement of first radio, and then
television, and both mediums irreversibly
changed the way public opinion was formed and
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managed by political elites. It stands to reason
the new media environment will similarly
transform the relationship between policy
makers, the media, and the public, but in what
way? Will the growing access to diverse fields of
information lead to a more highly informed and
involved public in the foreign policy creation
process, or will individuals be overwhelmed by
selective exposure bias and a reduced capacity
to sort through vast sources of available
information, leading to an even greater
disadvantage for the public in driving the
creation of US foreign policy?

within the EU due to overarching policies. I
examine and analyze literature on these
identities and immigration as a means to provide
a comprehensive understanding of multiple
identities within the EU. In conjunction with
literature, I have also tested my hypotheses
through statistical analysis by utilizing data from
the European Values Study Survey. It is
imperative to continue research into
understanding these concepts because of the
policy implications this can have within the
European Parliament as well as domestic policy
within each respective country.

“Clash of the Titans: European
Nationalism vs. Immigration”

“Women's Rights, Revolution and
Transition: Comparing China and
Taiwan”

Student Presenter(s): Angie Loyd,
Undergraduate Student in Political Science

Student Presenter(s): Melissa McCarthy,
Graduate Student in Public Administration

FacultyMentor:DonnaSchlagheck,Ph.D.
Department:PoliticalScience

FacultyMentor:LauraLuehrmann,Ph.D.
Department:PoliticalScience

The European Union (EU) was created in the
aftermath of conflict to establish regional stability
and prevent conflict from sweeping the region
again. In spite of the EU’s goals and existence,
new conflicts have emerged. The conflict
between European Nationalism and the threats
that immigration poses to it has been on the
forefront and center. Moreover, European
Identity, combined with contested opinions of the
EU’s true role has caused European Identity to
come under fire over the years as well. The
clash of identities and perceived threats has
resulted in Europe facing some of its most
difficult challenges. My research question is how
does the perceived threat of immigration
influence European Nationalism and does it also
influence the relationship between European
Nationalism and European Identity. This
research contributes to the already existing
literature by comparing the views on immigrants
as a substantial factor for European Nationalism
and European Identity. In order to provide a
more tailored focus the countries that are
focused on within this project are countries

The Convention on the Elimination of All Forms
of Discrimination against Women (CEDAW) is an
international human rights treaty that
emphasizes women’s rights. China ratified the
treaty in 1980. Taiwan, though not a United
Nations member, began implementing CEDAW
standards into domestic law in 2011. This
research seeks to understand how modern
China and Taiwan compare when evaluated on
their state obligations to uphold women’s rights,
and what factors influence their implementation
of women’s rights policies. This comparative
analysis examines women's rights in both
territories from the Chinese Revolution of 1949
to the present, through social, economic, and
political lenses.

“The Integrative Conceptual Model of
Internet Analysis & A Look at Chinese
Incidents”
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Student Presenter(s): Monica D. Morales,
Graduate Student in International &
Comparative Politics

policy, which emerged in the 1980s and has
regulated the family planning decisions of
Chinese citizens to various degrees ever since.
This project seeks to explore how this policy has
changed China’s gender dynamics and how
recent policy changes affect the gender
experience. It begins by outlining the historical
relationship between gender and birth policy in
China since the beginning of communist rule in
1949. It traces marriage and family planning
policies from early Chinese Marxist
conceptualizations of people as a resource,
through the realization of population crisis and
the height of coercive birth control practices, to
the uneven relaxation of the one child policy over
time, highlighting the immediate effects of these
policies on women’s bodies and family and
social gender dynamics. It then highlights how
the one child policy has exerted institutional
constraints on gender since its inception over
three decades ago. It outlines how sex-selective
abortion and female infanticide in the wake of
the one child policy have altered the sex ratio
within Chinese society, then discusses the
consequences of this sex ratio imbalance,
including a marriage squeeze, increased sex
trafficking and violence against women, and
threats to social stability and state security.
Finally, this project outlines recent changes to
China’s one child policy, including a 2013 reform
that permits parents to have a second child if
either parent is an only child. It concludes by
assessing the short and long-term effects on
Chinese society and gender resulting from this

FacultyMentor:LauraLuehrmann,Ph.D.
Department:PoliticalScience

Taking a cue from scholars’ suggestions to focus
on the intersections of various fields of study, this
research aims to find the commonalities among
representative theories of democracy, mass media
and social movement. Assessment of each reveals
that all three areas of study encompass space for
the interface of media and the public to occur. The
confluence of these interactive and deliberative
elements, when paired with Internet-based
capabilities, yields what is introduced here as the
Integrative Conceptual Model of Internet Analysis.
Using this model as a guide gives way to a focus
on Internet-mediated scenarios through a
framework that evaluates the type of agent
interaction, network formation, agents’ dialogue
and the incident’s outcome. This framework is in
turn applied to three Internet-mediated incidents
that took place in the People’s Republic of China
from 2008 to 2010. Ranging from an assault on an
individual to widespread effects of a natural
disaster, these situations lend themselves to a
focus on the interplay between state media and
citizens. This is explained through the formation of
overarching messages crafted and used by both
the state and the public, and by way of mediapublic interactions that may serve to undergird the
networks and organizations of potential collective
action.

“Prospects for Gender Dynamics in
China After the One Child Policy”

recent policy shift.

Student Presenter(s): Samantha Rigg,
Graduate Student in International &
Comparative Politics

“Post-Fukushima Japan and Shinzo
Abe's Liberal Democratic Party: New
Patterns in Japanese Public Opinion?”

FacultyMentor:LauraLuehrmann,Ph.D.
Department:PoliticalScience

Since its inception, the People’s Republic of
China has utilized the family as a unit of state
control over the masses. Perhaps the most
blatant and enduring example is the one child

Student Presenter(s): Julie Tollefson,
Graduate Student in International &
Comparative Politics
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FacultyMentor:LauraLuehrmann,Ph.D.
Department:PoliticalScience

“The Role of States in the Rise of AntiMuslim Sentiment in Europe”

Since the 2011 Great Tohoku Earthquake and
Tsunami, nuclear energy has become more
controversial than ever before in Japan. The
accident at the TEPCO Fukushima Daiichi
nuclear power plant has not only shaken the
place of the nuclear industry in Japan but has
also stirred an increasing disapproval of nuclear
energy among the Japanese public. However,
despite the public’s opinion, the Liberal
Democratic Party led by Prime Minister Shinzo
Abe seems to have different plans by reopening
nuclear power plants, continuing to export
Japanese nuclear technology and advocating a
militarized Japan which could insinuate domestic
nuclear weapon development. This research
project explores the relationship between
nuclear energy controversy, Japanese public
opinion and Japanese policy. I operationalize my
variables by creating a case study and
employing the comparative method using time
as a unit of comparison in order to discover
patterns in Japanese public opinion. By
observing public opinion, I hope to gain insight
into the effect of Japanese public opinion on
nuclear issues within Japan and draw
conclusions about the increase or decrease of
civic engagement.

Student Presenter(s): Ummey Tabassum,
Graduate Student in International &
Comparative Politics
FacultyMentor:LiamAnderson,Ph.D.
Department:PoliticalScience

In the post 9/11 era anti-Muslim sentiment has
become an alarming issue in Western countries
particularly in Europe. Multiculturalism,
nationalism, secularism and Islamophobia are
entangled in the question of identity. Thus, this
study will focus on the rise of anti-Muslim
sentiment in Europe. To look for the evidence,
the research will examine the factors of
integration of Muslim people in European
society. This article’s hypothesis, which is based
on Monica Duffy Toft, Daniel Philpott and
Timothy Samuel Shahs’ book God's Century:
Resurgent Religion and Global Politics, is that
Europe has failed to create an integrated Muslim
society due to states’ intervention through
domestic policies resulting in a rise in antiMuslim sentiment. In other words, as Muslims
are not integrated and consensual in the
European society because of states’ interference
through domestic policies, the relationship is
conflictual. To test the hypothesis, this study will
use comparative case study method which will
be comparing two countries: Austria and France
by applying method of difference. It will also use
Pew Research Center data on anti-Muslim
sentiment for analysis purposes.
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“Self-Determination Past and Present: the Implications of CCP Policy for Taiwan”
Student Presenter(s): Hannah Tarbert, Graduate Student in International & Comparative
Politics FacultyMentor:LauraLuehrmann,Ph.D. Department:PoliticalScience
My research assesses the historical status of the Chinese Communist Party’s (CCP) policies, as they pertain
to the contested territory of Taiwan, and the future implications of the Taiwanese rights to self-determination.
Taiwan remains an unresolved issue impeding national reunification, and as such, is a reminder of the
Century of Humiliation the Chinese suffered due to foreign aggression during the nineteenth and early
twentieth centuries. Chinese nationalism grows, and becomes a source of CCP legitimacy, which extends to
the status of Taiwan. China also continues to gain global prestige and power. Consequently, the need to
resolve the Taiwan question has gained greater scrutiny, both domestically and internationally. Political
developments on Taiwan have further complicated the Taiwan question since the island democratization
during the 1980s, and the development of a unique Taiwanese national identity. Taiwan is a case of conflict
between national self-determination of the people of Taiwan, and the territorial claims of the China, which
has serious human rights implications. Depending on how the status of Taiwan changes, the possibility of
regional and/or global Great Power war regarding it remains.
I provide an overview of the political and social situation prior to CCP’s rise to power on mainland
China with the founding of the People’s Republic of China in 1949. I analyze the historical evolution of CCP
policies and actions, with a heavy focus on the party head of the first four generations of leadership, from
Mao beginning in 1949, to Hu Jintao, ending in 2012. Then, I conclude with an analysis of current president
Xi Jinping’s policies and actions, and forecast Xi’s future policies and actions regarding Taiwan, as well as
those of CCP leaders to follow him.

“Feminist International Relations and ‘Epistemic Blank Spots’: Entrenching
Hegemony?”
Student Presenter(s): Jasmine Underwood, Graduate Student in International & Comparative
Politics
FacultyMentor:DecemberGreen,Ph.D.&HopeJennings,Ph.D
Department:PoliticalScience,EnglishLanguageandLiterature

Feminist International Relations (IR) developed during the third great debate within political science
research. As critical theorists set out to challenge the epistemological and ontological underpinnings of
realism, feminists began taking a gendered approach to this new theory. Previously, International Relations
has relegated issues concerning women to the fringe of field. In the past 30 years, however, feminist IR
scholars have actively sought to bring awareness and resist this marginalization of their research. In their
quest for gender inclusion, feminist IR scholars may have also repeated a common power dynamic found
within traditional IR work (and feminist literature): the prevalence of “westernized” norms, attitudes, and
ideals. This leads to the exclusion of other cultures and perspectives, which widens the gap among the socalled global “North/South” divide. IR research is not only dominated by men, but by western views. These
two power dynamics could merge to create troublesome “epistemic blank spots” in the field of feminist IR. It
is not only important that we include women, but we must also be conscious of the different types of women
that are included and those that have not been heard. My research seeks to analyze who is producing
feminist IR knowledge and the diversity (or lack thereof) within the field. Furthermore, I wish to see how
feminist work within international relations has deconstructed or entrenched the North’s dominance over the
global “South”. This proposed research is intended to be more explanatory than prescriptive. I wish to
spotlight an epistemological concern in feminist IR literature that may cause further issues for policy-making.
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Psychology
“Stress, Maternal Separation and
Learning”

we increase sample size and statistical power.
However, analysis of corticosterone data
revealed plasma levels following the
unpredictable shock session were within the
range of a significant physiological elevation.
Levels dropped over the course of an hour, more
so for socially buffered animals than the
maternal separation group.

Student Presenter(s): Darci Gallimore,
Undergraduate Student in Psychology Behavioral Neuroscience
FacultyMentor:DraganaIvkovichClaflin, Ph.D.
Department:Psychology

Glucocorticoids increase following stress
exposure. In rat pups, separation from the
mother also increases glucocorticoids while
social partners can reduce this effect. In the
following experiments, we explored the effects of
early-life stress (unpredictable shock exposure)
followed by maternal separation on subsequent
learning and corticosterone levels.

This study has important implication for our
understanding of the development of cognitive
abilities in various stress-related psychiatric
illnesses, such as depression and PTSD. The
value of social partners may be critical for the
healthy development of cognitive outcomes.
Co-Authors/Collaborators: Michael Hennessy,
Ph.D,

In Experiment 1, seventeen-day-old rat pups
were presented with three, one-hour sessions of
random periorbital shocks. Following each
session, animals experienced either: (1)
maternal separation for 90 minutes, (2) social
buffering with the mother in the home cage, or
(3) social buffering for 45 minutes then
separation for 90 minutes (delay maternal
separation). One group received no shock pre
exposure (naïve). Learning was assessed oneweek later using delay eyeblink classical
conditioning in which animals learned to
associate a tone and shock over 3 training
sessions. In Experiment 2, we sampled blood
plasma for corticosterone levels at 0, 20, or 60
minutes after one session of shock exposure for
animals undergoing maternal separation or
social buffering.

“Using Demographic Differences in
Climate Change Attitudes To Shape
Persuasive Messages”
Student Presenter(s): Sarah Jackson,
Graduate Student in Human Factors &
Industrial Organizational Psychology
FacultyMentor:TameraR. Schneider, Ph.D.
Department:Psychology

Changing climate patterns have increased
extreme weather events and temperature
changes worldwide. Despite the fact that over
97% of scientists report that climate change is
happening, nearly half of Americans believe that
climate scientists disagree considerably on the
topic (Cook, 2013; IPCC, 2014). Nationally,
persuasive messaging campaigns are being
launched with the goal of closing this “consensus
gap” and increasing knowledge about the effects
of climate change. Persuasive messages should
provide clear, manageable steps that people can
take to help reduce climate change. These steps
can provide people with greater self-efficacy

All rat pups acquired the conditioned eyeblink
response. Females consistently performed
better, producing more conditioned responses
than males. The effects of maternal separation
and social buffering are still being assessed as
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“Social Influences on Cortisol and
Behavioral Responses in Pre-weaning
Guinea Pigs”

which increases the likelihood that people will
take action (Bandura, 1997; Schneider, Rivers, &
Lyons, 2009). Characteristics of message
recipients must also be considered; personality,
knowledge & attitudes, and demographics can
influence how a message is received and
responded to (Petty & Wegener, 1997). In this
study, local community members (N = 516) were
surveyed regarding their climate change
knowledge, attitudes, and behaviors. Most
respondents report that climate change is
personally relevant, and agree that future
generations will be negatively affected. However,
many do not believe they will be personally
impacted, or that individuals can make a
difference. Beliefs and attitudes differed by
demographic groups, suggesting a need for
targeted persuasive messaging. Compared to
men, women viewed climate change issues as
more personally relevant, agreed that climate
change effects would be both distal and
proximal, and believed that negative effects will
occur sooner. Men were more likely to report
that climate change isn’t happening, or that
there’s nothing people can do to reduce it. News
source predicted perceived personal relevance
and beliefs regarding consensus of world
scientists on the existence of climate change.
The results of this survey are currently being
used to develop general persuasive messages
intended to increase public awareness and
motivation.
Co-Authors/Collaborators: Tamera Schneider,
Ph.D., and Michele Simmons

Student Presenter(s): Brittany Price,
Graduate Student in Participant in GRADPREP
FacultyMentor:PatriciaSchiml,Ph.D.
Department:Psychology

The presence of certain social partners is known
to reduce stress-evoked activation of the
hypothalamic-pituitary-adrenal (HPA) axis. We
analyzed the social buffering effect of adult male
guinea pigs on the behavioral and hormonal
responses of pre-weaning guinea pig pups
during maternal separation. Separation from the
mother results in activation of the HPA axis--as
measured by plasma cortisol levels--both in
preweaning pups (~16-days-old) and even in
weaned, periadolescent animals (~45-days-old).
Generally, the presence of a partner other than
the mother does not reduce the HPA response.
For instance, during brief (20- and 60-minute)
maternal separations, the presence of an adult
male did not reduce the stress responses of
periadolescent guinea pigs (Hennessy et al.,
2002). However, we recently found that the
presence of an adult male did reduce cortisol
levels of younger pups when tested for 120
minutes (Hennessy et al., 2014). Therefore, in
the present study 16-day-old - pups were placed
in a novel environment for either one or two
hours, either with or without an adult male, in
order to determine if the different outcomes of
the earlier study could be accounted for by the
time points at which blood was sampled for
cortisol levels, and to determine if males can
socially buffer the stress response in younger
pups as they can in older animals. Behavior was
measured for comparison with cortisol levels.
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“’Leadership Perceptions in the
Military’”

Finally, I will examine cadets’ tenure in the
military with the thought that leadership branding
increases over time. I hypothesize that senior
cadets will have higher leadership branding
scores relative to freshman cadets (Hypothesis
3).
Procedures: As pilot study, I interviewed both
Colonels to find out the characteristics they are
pursuing on their cadets. From their responses,
I elaborate two different surveys, one with for
AROTC and one for WSU, where I try to
evaluate these dimensions on the cadets. Using
information from the interviews I have now
developed, both Colonels will provide me an e
mail cadet’s list in order to administer a survey to
these cadets via e-mail so that they complete it.
In the same way, I will administer a shortened
version of the same survey to each cadet’s
faculty advisor (i.e. his/her supervisor) to have
the faculty advisor rate each cadet’s leadership
brand and army-related task performance.
Risks: Individuals will be identified by name and
specific organization solely for the purpose of
matching self with supervisor reports of
branding. Once the reports are linked, all name
information will be removed. Other than fatigue
from taking the questionnaire there should be no
other potential risks.
Potential benefits: There are no potential
benefits for the participants. However, the
armies would benefit by informing army
leadership regarding how successful they are in
communicating and educating their cadets in
aspects of the leadership brand. Also, this
project will inform the army leadership regarding
how the leadership brand develops in their
cadets during their years at the university.
Inclusion and exclusion criteria: Participants in
this study will be at least 18 years of age. All
participants will be informed of the exclusive
academic purpose of the study, and no information
identifying individual cadets of their supervisors will
be used except to link the reports. Also,
participation will be voluntary and kept confidential.

Student Presenter(s): Elena Talavera
Escribano, Undergraduate Student in
Psychology
FacultyMentor:DebraSteele-Johnson,Ph.D.
Department:Psychology

Purpose of research: The purpose of this
study is to better understand leadership branding
which tries to the nature and characteristics of
the leadership identity of a group. In this case,
Leader Branding refers to how AROTC and
ACAB have defined leadership in their training of
cadets and to what extent the AROTC and
ACAB Leadership Branding has been learned by
the cadets. Specifically, I want to understand in
which extent the nature and characteristics of
the leadership identity of a group is transmitted
from the leaders to their followers.
Consequently, I want to study how this
leadership branding develop among the time.
Another goal of this is study is to understand the
relationship between leadership branding and
performance ratings of an individual.
Background and hypothesis: All leaders try to
transmit to their followers a type of desired
aspects of leadership. The extent to which
followers adapt to this style of leadership will
indicate a better performance (Hypothesis 1).
Also, I am examining this prediction in two
different armies in order to generalize my results
and identify potential cultural differences.
Secondly, studies have revealed that the extent
to which one feels identified with a leader would
have an impact on the extent to which followers
demonstrate the desired leadership branding.
Therefore, I predict that there will be significant
differences based on gender or race (Hypothesis
2). For example, cadets should have higher
personal branding scores when their supervisor
is the same gender. Similarity, cadets should
have higher leadership branding scores when
their supervisor is the same race.
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“Selective Social Buffering of Behavioral and Endocrine Responses and Fos
Induction in the Prelimbic Cortex of Infants Exposed to a Novel Environment”
Student Presenter(s): Withayapon "Tang" Watanasriyakul, Graduate Student in Cellular
Physiology & Neuroscience
FacultyMentor:MichaelHennessy,Ph.D.
Department:Psychology

In mammals, the presence of the mother can reduce or “buffer” stress responses of her young in
threating conditions. We compared the stress buffering effects of the mother, a familiar littermate, and
an unfamiliar adult male in guinea pig pups exposed to a novel environment. Three classes of response
were examined: short latency active behaviors (i.e., vocalizations), slower developing passive,
depressive-like behaviors driven by inflammatory mechanisms, and hypothalamic-pituitary-adrenal
(HPA) activity. We also examined Fos induction in the prelimbic cortex, a prefrontal region
hypothesized to mediate stress-buffering effects. Only the mother significantly reduced all classes of
response, and depressive-like responses were reduced only by the mother. Contrary to expectations,
the unfamiliar adult male reduced plasma cortisol levels of the pups as effectively as did the mother.
Additionally, the presence of the unfamiliar adult male resulted in an increase of Fos induction in the
prelimbic cortex as well as high levels of social interactions. The presence of the mother was not
associated with prelimbic activity. These results confirm the ability of the mother to reduce active
behavioral and HPA responses, and suggest a specific maternal buffering effect on proinflammatory
mediated depressive-like behavioral responses. The findings also demonstrate an unexpected ability of
adult males to reduce HPA responses and raise the possibility that different social partners can buffer
HPA activity through different underlying processes.
Co-Authors/Collaborators: Patricia A. Schiml, PH.D., R. Willen, J. Johnson, T. Garrett, and Michael
B. Hennessy, Ph.D.

“Role Stressors and Burnout”
Student Presenter(s): Nautica Hereford, Undergraduate Student in Psychology
FacultyMentor:GaryBurns,Ph.D.
Department:Psychology

Previous research suggests that role stressors jeopardize the role performance and wellbeing of the
individual experiencing the stress. The purpose of this study is to examine the relationship between
meaning in life and role stressors. This study also tests to see if meaning and life moderates or
mediates the relationship between role stressors and burnout.
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Religion, Philosophy & Classics
“Parvati and Her Roles as a Goddess”
Student Presenter(s): Aurylia Danielle Tracy, Undergraduate Student in Religion
FacultyMentor:ValerieStoker,Ph.D.
Department:Religion,Philosophy&Classics

Pārvatī is a unique figure in the Hindu pantheon, and her distinctiveness comes from the variety of roles
she plays in the narratives. She is an embodiment of śakti, or feminine energy, and as such she can be
docile, vengeful, and everything in between. She plays a larger part in defining her relationships than
many of the other prominent female deities, even though figures such as Kālī and Durga are seen as
more independent. She commands respect and inspires awe, while still playing the part of dutiful wife to
her wild consort, Śiva. She also has strong ties to the independent goddesses, whether directly or
indirectly. Ultimately, Pārvatī, through her simultaneous independence and obedience becomes an
excellent symbol for the Great Goddess, Mahādevī.
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Research Affairs and Medicine
“Should Anesthetics Be Applied to Pre-Weanling Mice Undergoin Tail Tip Biopsy”
Student Presenter(s): Robert Johnson, Undergraduate Student in Chemistry
FacultyMentor:EmilyDudley,D.V.M.
Department:ResearchAffairsandMedicine

Tail Biopsy is a valuable procedure commonly performed on transgenic mice to provide DNA for
genotype determination. The two primary and complementary goals of laboratory animal research are
the consistency of results and the well-being of the research animal. Current requirements for the tail
biopsy procedure include the use of general anesthesia for mice older than 17 days, while topical
anesthesia is recommended for mice up to 17 days of age. Whether the procedure merits anesthetics
in younger mice, and the level of stress induced on the pups by the tail biopsy procedure remains
ambiguous. In order to evaluate this procedure several different topical anesthetics (lidocaine/prilocaine
cream (L/P), bupivacaine, and ice-cold ethanol (E)) were used during tail biopsy of mice at different
ages (P7, P11, and P15). Behavioral indicators of stress (vocalization, movement, urination, and
defecation) at the time of the biopsy were observed. Further observations of the mice and their
behaviors (mobility, nursing, tail grooming, and whether mice received parental attention) were made
for the next two hours at regular time intervals. Post-weaning behavior tests including open field
environment and elevated plus maze were performed between P24 and P28, and mice were weighed
weekly throughout the study. Blood glucose was measured in some groups of P15 mice 15 minutes
after tail biopsy. No significant differences were found in body weights, post-weaning behavior tests, or
glucose levels between the groups. We found significant differences between groups in the behavior of
mice at the time of biopsy and for up to 15 minutes after biopsy. Mice treated with E before biopsy at 11
days of age responded the least to the tail biopsy procedure. Mice receiving no anesthesia treatment,
and mice pretreated with L/P for 5 minutes or 60 minutes prior to biopsy showed the greatest response
to the procedure. Overall there were little long term differences in growth or behavior of mice that
received or did not receive anesthetics during the tail biopsy procedure at any age. We recommend the
use of E immediately before the tail biopsy procedure in mice, and further recommend the procedure be
performed between 7 and 11 days of age.
Co-Authors/Collaborators: Emily Dudley, D.V.M.
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Science & Mathematics
“Morphological Analysis of
Heterochrony of the Blastoid Genera
Metabalastus and Tricoelocrinus”

analyses of the longitudinal and summit profiles
explained 80% and 60% of the variation,
respectively, between individuals. Subsequent
regression analysis indicated strong allometric
relationships between shape and overall size
(gauged by length of theca). Significant
differences between species, however, did not
become evident until theca sizes exceeded
20mm whereby T. woodmani consistently
developed significant differences in morphology
of longitudinal and summit profiles compared
with M. wortheni and T. woodmani under 20mm
in theca length. Our hypothesis is consistent with
T. woodmani having evolved from M. wortheni
as a result of heterochrony.
Co-Authors/Collaborators: Chuck Ciampaglio,
Ph.D., and Stephen Jacquemin, Ph.D.

Student Presenter(s): Heather Moeller,
Undergraduate Student in Earth &
Environmental Sciences
FacultyMentor:StephenJacquemin, Ph.D.
Department:LakeCampus-Science&Mathematics,
Biology

Metablastus and Tricoelocrinus were uncommon
blastoids that ranged throughout the North
American Mississippian age formations, with the
former found in older formations such as the
Edwardsville Formation. These genera exhibit
distinct variation in their developmental growth
progressions, however, this variation appears to
relate to overall size rather than taxonomic
identity. This is particularly apparent between the
taxa Metablastus wortheni and Tricoelocrinus
woodmani. The objective of this study is to
assess the hypothesis that T. woodmani exhibits
shared ontogenic characteristics with M.
wortheni resultant of heterochrony as an
outcome of divergence from the Metablastus
genus.

“Quadcopter for Stratigraphic
Mapping”
Student Presenter(s): Austin Smith,
Undergraduate Student in EES
FacultyMentor:CharlesCiampaglio,Ph.D.
Department:LakeCampus-Science&Mathematics,
Geology&Paleontology

The field of stratigraphic mapping is important for
the understanding of the lithology and facies of
various formations. The objective of this project
is to research, construct, and implement a
quadcopter capable of capturing the entire
stratigraphic column of two exposed outcrops
while plotting GPS data with the ultimate goal of
correlating the layers contained within them. The
focus of this grant was the research and
construction of a functional quadcopter with the
previously stated capabilities. Through extensive
research we decided to use a lightweight
wooden frame designed by Kronos Robotics and
the DJI Naza V2 flight controller chip as the
bases of this project. The Kronos frame offers a

In order to establish the relationship between
these species and disentangle the potential role
that heterochrony has played in their taxonomic
delineation a representative sample of 17 M.
wortheni species and twenty seven T. woodmani
species were analyzed using geometric
morphometric techniques, including Procrustes
technique with relative warp analysis.
Longitudinal and summit orientations were used
in accordance with a series of fixed and
repeatable landmarks. Additionally, a series of
eight linear measurements were taken in
longitudinal profile consistent with previous
morphological blastoid literature. Relative warp
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“S.A.R.A: Solution Analysis Robotic
Assistant”

lightweight and durable design with a large
mounting platform for additional equipment. This
frame is also relatively friendly to new flyers in
that it can easily be repaired after a crash with
minor part replacements. The Naza flight
controller chip was chosen for its state of the art
altitude maintaining and GPS capabilities. With
the chip and frame chosen we then decided on
the rest of the mechanical components such as:
hexTronik DT700 Brushless Outrunner motors,
Turnigy Plush ESC’s, FST6 FlySky Transmitter
and Receiver, 10x4.5 R/L Orange/Blue Prop’s,
Hobby King Power Distribution board, Turnigy 3
cell LI-PO Battery, and a GoPro Hero Camera.
This version has been able to accurately capture
video and images from two locations: the
Abandoned Vulcan Mine in Elizabeth town, and
the road cut on Kentucky route 313 just south of
Fort Knox. Both of these locations show exposed
Mississippian age strata which we hope to
correlate. With this quadcopter we aim to be able
to record data which will lead to the correlation of
several previously unmapped locations.

Student Presenter(s): Chad Mason,
Undergraduate Student in Earth &
Environmental Sciences
FacultyMentor:ChuckCiampaglio,Ph.D.
Department:LakeCampus-ScienceandMathematics

The Solution Analysis Robotic Assistant
(S.A.R.A) is used to determine and record the
rising and falling of pH levels of acid while
dissolving fossiliferous matrix. These recordings
allow one to accurately determine if it is time to
add additional matrix to allow further dissolution,
or to add an additional amount of the
corresponding acid to lower the pH. In this
experiment, acetic acid (C2H4O2), and formic
acid (CH2O2) are used to dissolve varying types
of matrix from different localities. Matrix was
suspended in stainless steel screen baskets
within a two-gallon plastic bucket. Four liters of
10.5% acetic acid, or 10.5% buffered formic is
added to each bucket. When either acid reaches
a pH of about 4.5, the dissolving process
drastically decreases in rate; adding additional
acid lowers the pH, allowing the process to
speed up once again. S.A.R.A runs along a
straight track and uses a contact switch to detect
bumps along the track to determine which are
adjacent to a set of buckets on either side of the
path. Once the bumps have been encountered,
S.A.R.A. parks and lowers two arms, each
holding a pH probe and one arm containing a
conductivity sensor, into the buckets on either
side of the track for fifteen seconds. The
sensors plug into a Lab Quest 2, which records
the received data from the sensors. Once the
data has been collected, it is analyzed with
Microsoft Excel. The pH readings are averaged
over the course of the time the probes were in
each of the buckets. The start and end time
during emersion within the bucket is determined
on the large conductivity spikes that are
recorded.
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Social Work
“American Students’ Exposure to Foreign Culture: Competency 101”
Student Presenter(s): Diamond Williams, Undergraduate Student in Social Work
FacultyMentor:ShreyaBhanda,Ph.D.
Department:SocialWork

The purpose of this research paper is to show the importance of cultural competency and how it shapes
the perception of foreign and American students. It will discuss the pros and con’s of studying abroad it
will also the similarities and differences between foreign and American students. The research project
will include the findings, methods and a discussion section to demonstrate what the students have
found in the research.

“The Lived Experiences of South Asian Women Experiencing Domestic Violence”
Student Presenter(s): Andrea Jordan, Graduate Student in NFA
FacultyMentor:ShreyaBhandari,Ph.D.
Department:SocialWork

The lived experiences of domestic violence among a convenience sample of 20 South Asian women
are described in this paper. The experiences of abuse are drawn from in-depth telephonic interviews
conducted all across the United States. The analysis describes four major categories of abuse: (1)
types of abuse; (2) abuse involving children; (3) family involvement in abuse; and (4) formal and
informal support. Implications for social workers working with T South Asian women are shared.
Co-Authors/Collaborators: Shreya Bhandari, Ph.D.
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Teacher Education
“Examining Scientific Identities and Practices: Inservice and Preservice Early
Childhood Teachers' Science Fair Participation”
Student Presenter(s): Samantha Baker, Undergraduate Student in Early Childhood Education
FacultyMentor:MichelleFleming,Ph.D.
Department:TeacherEducation

This multi-level, critical instance case study examined six urban PK-2 inservice teachers’ experiences,
dispositions, and practices while preparing and participation gin a school science fair. Nested within this
case were the lived experiences of two undergraduate early childhood preservice teachers and their
perceptions of participating as research assistants in the project. The science fair projects were
teacher-directed, whole class investigations primarily around physical science content incorporating
Next Generation Science Standards (NGSS) practices. Data were collected from the inservice teachers
suing informal interviews, surveys, and observations during and after the science fair event.
Participating preservice teachers were informally interviewed and wrote formal reflections about their
experiences using van Manen’s Hermeneutic phenomenological framework. Findings show several
cross comparative themes including hierarchical tensions, unaligned social and cultural conceptions of
collaboration, and building capacity of scientific practices. Considerations and limitations for early
childhood science education and research will be shared.
Co-Authors/Collaborators: Kyle Phelps
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Urban Affairs
“No Child Left Hungry: Addressing the Weekend Meal Gap in Three Public
Schools.”
Student Presenter(s): Melissa McCarthy, Graduate Student in Public Administration
FacultyMentor:MyronLevine,Ph.D.
Department:UrbanAffairs&Geography

Child hunger is an unfortunate reality for many children throughout the Miami Valley. With more and
more children reliant on school breakfast and lunch programs, there is a growing concern about the
“meal gap” children face on weekends. This study focuses on three local schools that have over 90% of
the student population characterized as “economically disadvantaged.” We use a collaborative
approach based on collective impact to identify hunger needs and find programmatic solutions.
Co-Authors/Collaborators: Elyse Giardullo and Chelsea Moody
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Multicultural Affairs & Community
Engagement
“Being Resilient Versus Building Resilience: Optimism, Flow, and
Psychophysiological Responses to Stress”
Student Presenter(s): Jennifer N Baumgartner, Graduate Student in Human factors, M.S/PhD
program
FacultyMentor:TameraR.Schneider,Ph.D.
Department: MulticulturalAffairsandCommunityEngagement

Optimism and flow were expected to facilitate challenge appraisals, affect, and physiology patterns in
response to stressors. Optimism led to challenge appraisals and less negative affect. Flow led to more
positive and less negative affect. Their interaction produced challenge-like physiology. Low optimists
can enhance their stress resilience through flow.
Co-Authors/Collaborators: August Capiola
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